Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



/ 



THE PUPILS' ARITHMETIC 

BOOK FOUR 



THB MACMU.LAN COMPANY 

HBW YORK • -BOSTON • CHICAGO 
SAN FRANCISCO 

MACMtLLAN & CO., Limited 

LONDON • BOMBAY • CALCUTTA 
MELBOURNE 

THE MACMILLAN CO. OF CANADA, Ltd. 

TORONTO 



THE PUPILS' ARITHMETIC 



BOOK FOUR 



BY 



JAMES C. BYRNES, B.S., Ph.M. 

MEMBER BOARD OF EXAMiyRRS, DEPARTMENT OF 
EDUCATION, NEW TORK 

JULIA RICHMAN 

DISTRICT SUPERINTENDENT OF SCHOOLS, NEW TORK 

JOHN S. ROBERTS, A.M., Pd.M. 

PRINCIPAL OF PUBLIC SCHOOL 62, MANHATTAN 

NEW TORK 



DEPAETKEKT OF EDUCATION 

LELAIJD STAHrOSD JJi^IOS.UisIVERSITy 



Nefa gotfc 
THE MACMILLAN COMPANY 

1911 

All rights retereed 



615143 



C 

COPTSIGHT, 1911, 

bt thk macmillan company. 



S<Eit up and electrotypod. Published Aprif, 19x1. 






PREFACE 

Part Four of The Pupils' Arithmetic contains 
a review of the fundamental rules, a rapid, logical 
review of common and decimal fractions, a sum- 
mary of work in denominate numbers, a thorough 
and comprehensive treatment of percentage, and 
a brief treatment of simple interest. 

In this volume, as in the three books which 
precede it, the authors have made prominent the 
following features : 

I. A large number of exercises affording abun- 
dant practice in the mechanical operations. 

II. A large number of simple, practical prob- 
lems couched in clear terms. 

III. Careful grading of the exercises and prob- 
lems, and the avoidance of long numbers, lengthy 
processes, and unfamiliar conditions in problem 
work. 

IV. A rapid, comprehensive review of all topics 
taught in previous grades. 

V. The full treatment of each topic in prefer- 
ence to the spiral treatment. 

In Part Four the work in common and decimal 
fractions proceeds with great rapidity. It is de- 
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signed as a review for pupils who have completed 
the work as treated in Part Three. Any child 
who cannot proceed with equal rapidity is mani- 
festly not ready for the work in percentage, but 
requires the slower advance arranged for in Part 
Three. 

The work under denominate numbers is so 
arranged that all tables are presented for reference 
only. The applications have been limited to a very 
few tables and terms in general use, with valuable 
drill in money equivalents. 

In the treatment of the subject of percentage, 
great stress has been placed upon its relation to 
fractions. Applied cases have been freely treated 
as a part of the larger subject, and not as new 
topics. A very great number and variety of 
applications of percentage are presented. Involved 
and derived cases in connection with taxes, insur- 
ance, duties, etc., have been intentionally omitted. 
There is doubt in the minds of progressive edu- 
cators as to the value of including such problems 
anywhere in an elementary school course ; there is 
no doubt, however, as to the claim that they have 
no place in a book planned for the sixth year. 

Simple interest has been included for the benefit 
of those children who are compelled to leave school 
before entering the seventh year. 
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PUPILS' ARITHMETIC 

BOOK IV 

REVIEW OF FUNDAMENTAL OPERATIONS 

ADDITION 

Snggestions to Pupils 

1. 1. -Add in either direction. 

2. Test by adding in the opposite direction. 

3. Look for combinations of 10, such as 7 and 3; 6 and 
4 ; 5, 3 and 2 ; etc. 

4. Aim to become rapid in adding correctly. A rate of 
about 70 figures per minute may easily be attained. 

Add: 

1. 2. 3. 4. 5. 6. 7. 

27 73 62 47 72 68 62 

36 84 68 67 75 72 46 

94 95 73 58 81 95 82 

82 16 79 78 25 32 27 

49 27 84 69 37 85 93 

76 38 80 89 50 48 15 
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56 


81 
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72 


62 
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73 


27 


72 


83 


67 
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FUNDAMENTAL OPERATIONS 



8. 


9. 


10. 


11. 


12. 


6636 


9483 


8675 


29634 


36756 


8094 


6414 


9483 


84367 


.96782 


4108 


9595 


3228 


40085 


76409 


4933 


8286 


5634 


36929 


60097 


8475 


4802 


2209 


71868 


94618 


6939 


7634 


5687 


46556 


93865 


5840 


9276- 


7926 


59082 


70609 


6787 


2288 


9535 


32859 


93947 


4296 


7520 


6878 


76643 


85918 


7082 


9667 


2893 


69776 


48860 


13. 


14. 


15. 


16. 


17. 


71068 


68420 


99374 


31893 


53197 


3632 


5486 


28398 


26486 


91283 


85195 


71938 


56218 


17963 


46518 


27474 


21846 


70006 


2848 


29413 


83426 


7285 


39127 


39508 


36142 


12683 


39017 


86294 


563 


62911 


47197 


18892 


28511 


41794 


78305 


33641 


99375 


71619 


9865 


12916 


90759 


4680 


48305 


20907 


83156 


18413 


73897 


26500 


16848 


28006 


72787 


62848 


3571 


36979 


69136 


39540 


3096 


12846 


94865 


31520 


46851 


19764 


5189 


42973 


8275 


67689 


293 


30784 


6584 


19618 


20037 


14962 


64786 


17262 


86533 


73041 


36189 


27005 


34261 


93714 







ADDITION 






18. 


19. 


20. 


21. 


22. 


29065 


87943 


62845 


62187 


99345 


62841 


49007 


73842 


93480 


76953 


36847 


40963 


47875 


60893 


49748 


75965 


93856 


72799 


68497 


88694 


G3978 


40.837 


68399 


78469 


73856 


48972 


93568 


47690 ■ 


86095 


78743 


92874 


77816 


55948 


37929 


68499 


36729 


50987 


65498 


76543 


21987 


58856 


73379 


48846 


92298 


83385 


72278 


54456 


39938 


29926 


72270 


96694 


87782 


76677 


65561 


53358 


23. 


24. 


25. 


26. 


27. 


29516 


35186 


19726 


75162 


68746 


47205 


62977 


47338 


42892 


27768 


38765 


83516 


35794 


65276 


39483 


92226 


24937 


94273 


29438 


92722 


59806 


58726 


83955 


38628 


65627 


27328 


84728 


26345 


97538 


17734 


78329 


96385 


74257 


42729 


27542 


59643 


47729 


52329 


68778 


55805 


83749 


38426 


69293 


93784 


27993 


26258 


27359 


85623 


74839 


42874 


38499 


28268 


82792 


43864 


86695 


42793 


78261 


57913 


68073 


73956 


87528 


40875 


24680 


95831 


94872 


62943 


36842 


14705 


86792 


85493 


80009 


74385 


91210 


46731 


29415 



FUNDAMENTAL OPERATIONS 

28. 29. 30. 31. 32. 

$76.14 $39.47 $295.80 $763.49 $294.08 

7.09 116.40 70.10 35.75 26.94 

293.17 6.58 400. 92.48 111.60 

76.80 216.09 72.18 ,300.40 25. 

315.92 64.82 294.87 63.92 5.40 

7.50 4.82 27.92 375. 86.92 

200. 17.84 7.92 64.08 7.96 



33. 


34. 


35. 


36. 


$ 3760.42 


$6521.16 


$ 146.18 


$ 4003,17 


193.86 


8354.28 


3519.27 


5116.29 


2007.32 


9307.95 


7103.52 


2814.71 


1476.15 


307.28 


6917.45 


350.18 


8691.28 


19.64 


2900.63 


4192.75 


3582.79 


28.15 


3174.89 


5640.08 


206.05 


7315.41 


2775.41 


2916.70 


2174.18 


8596.27 


9006.15 


1600.05 


1938.15 


3514.21 


3849.74 


3192.18 


9415.74 


7608.15 


9315.28 


8050.39 



SUBTRACTION 

SttggdBtions to pupils 

2. Test by adding the subtrahend and remainder to> 
get)ier. . (The sum should be equal to the minuend.) Aim 
to become rapid in subtracting correctly. A rate of about 
50 figures to the minute may easily be attained. 

KoTE. — For devices for drills, see Books I, II, and III. 
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1. 


6387 
2054 


2. 


5690 
2357 


3. 


8205 
4721 


4. 


7800 '■ 
3921 


S. 


76843 
27508 


6. 


92005 
39207 


7. 


36849 
16950^^^ 


t 

8. 


625846 
78254 


9. 


929007 
169088 


10. 


6.500Q0 
543006 


11. 


14628073 
8976829 


12. 


10000 
369 


13. 


72000 
8009 


14. 


609400 
9583 


15. 


mill 

79648 


16. 


- 62840a 
32046 


17; 

« 


IfrlOlOlO 
- 8546238 


18- 


.70006 
8009 


l^r 


6342576 , 
161949 . 


20. 


$6948720 
^750968 


21. 


606060 

77777 



MULTIPLICATION 



Suggestions to Pupils 

3. 1. Tests, (a) Divide the product by the multiplier ; 
the result should be the multiplicand : {b) divide the 
product by the multiplicand ; the result should be the mul- 
tiplier. 

2, Work long examples in multiplication frequently. Try 
to reduce the time required until you can multiply at least 
40 figures to the minute. 

3. When a figure is repeated in a 
multiplier, do not multiply by that fig- 
ure a second time, but bring dow^ the 
former partial product. 



ORAL DRILLS 
''The Ladder'* 

4. 1. Begin at the lowest num- 
ber ; go up as quickly as possible. 
Tell the products. 

2. Begin at the highest num- 
ber; go down as quickly as pos- 
sible. Tell the products. 

3. Begin at the middle and 
skip about. 

4. Write 2, 3, 4, 5, 6, 7, 9, 
10, in place of 8. Multiply. 
Tell the products quickly. 

6 




MULTIPLICATION 7 

ORAL DRILLS 

1. Begin at the right. Multiply each figure in 
the upper line by each figure in the lower line. 
Tell the products quickly. 
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15 12 11 14 


10 25 
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20 
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16 
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11 
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30 
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8 


10 







ORAL DRILLS 
''The SUirs'* 



1. Tell the products quickly. 
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FUNDAMENTAL OPERATIONS 




"The Circle" 

2. Multiply each number 
on the circumference by each 
number in the center of the 
circle. 

Tell the products only. 




Some Short Methods in MultiplicatioE 

5. 1. To multiply by 10, 100, 1000, etc., rewrite 
the multiplicand, and annex to the product as 
many ciphers as there are ciphers in the multiplier. 

2. To multiply by 20, 400, 17,000, etc., multiply 
by all the figures in the multiplier, except the final 
ciphers, and annex to the product as many ciphers 
as there are ciphers in the multiplier. 

3. To multiply by 50, annex two ciphers to the 
multiplicand and then divide by 2. 

4. To multiply by 25, annex; two ciphers to the 
multiplicand and then divide by 4. 

5. To multiply by 125, annex three ciphers to 
the multiplicand and then divide by 8. 



MULTIPLICATION 9 

WRITTEN EXERCISES 

Find products : 

a 1. 7894 2. 8764 3. 6946 4. 9285 
628 993 789 637 



5. 


7486 


6. 


5789 


7. 6827 


8. 7893 




570 




690 


860 


590 


9. 


9074 


10. 


8908 


11. 7095 


12. 3890 




609 




807 


508 


406 


13. 


78964 




14. 


83945 


15. 94652 




5700 






6500 


8900 


16. 


29643 




17. 


96408 


18. 76008 




5087 






3009 


3905 


19. 


79648605 




20. 684907483 






9 


. 
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21-26. Use the same multiplicands as in 19 and 
20, and multiply by 7 ; 13 ; 17. 

27-29. Multiply 72,964 by 25; by 125; by 250; 
using only the short method. 

30-33. Multiply 6864 by 50; by 75; by 500; 
by 750 ; using only the short method. 

34. Multiply the following by 10; by 100; by 
1000: 6384; 7416; 18005. 

35. Multiply the following by 20 ; by 200. ; by 
2000: 564; 2716; 8502. 



DIVISION 

Suggestions to Pupils 

7. 1. Place each quotient figure over the last figure of 
the corresponding partial dividend. 

2. Tests, (a) Multiply the quotient by the divisor and 
add the remainder ; the result should be the dividend : or, 
(b) divide the dividend by the quotient ; the result should 
be the divisor. 

3. If any figure is repeated in the quotient, do not mul- 
tiply again by that figure, but bring down the former 
product. 

4. If your errors are in subtraction, review and drill that 
subject before you continue the work in division. 

5. Aim to become rapid in dividing correctly. 



ORAL DRILLS 
"The Stairs'' 



162 



8. Tell the quotients quickly. 
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ORAL DRILLS 
"Kdlnud Tiet" 



Go from ^ to 5 as quickly as possible, and then 
back from B to A. 
Divide by 7 ; by 21. 



ORAL DRILLS 
"Tlw Lridw" 

1. Begin at the lowest num- 
ber ; go up as quickly as possible. 
Tell the quotients. 

2. Begin at the highest num- 
ber ; go down as quickly as pos- 
sible. Tell the quotients. 

3. Begin at the middle and 
skip about. 

4. Make other ladders, writing 
your own dividends and divisors. 

Some Short Hethods In Division 

9. 1. To divide by 10, 100, 

1000, etc., cutoff from the right 

of the dividend by a vertical 
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FUNDAMENTAL OPERATIONS 



line or a decimal point as many figures for the 
remainder as there are ciphers in the divisor. 

2. To divide by 20, 400, 6000, 180,000, etc., cut 
off from the right of the dividend by a vertical 
line or a decimal point as many figures as there are 
ciphers in the divisor; then divide the remaining 
figures of the dividend by the remaining figures of 
the divisor. 

3. To divide by 50, multiply the dividend by 2 
and divide by 100 by pointing off two places from 
the right of the dividend. 

4. To divide by 25, multiply the dividend by 4 
and then divide by 100 by pointing off two places 
from the right of the dividend. 

5. To divide by 125, multiply the dividend by 8 
and divide by 1000 by pointing off three places 
from the right of the dividend. 



ORAL DRILLS 

Divide each number by the number in the rect- 
angle. Tell the quotients instantly. 

192 48 120 60 135 

32 30 15 180 






100 



MISCELLANEOUS REVIEW 13 

WRITTEN EXERCISES 

10. 1-6. Divide 17,846 by 41 ; by 51 ; by 61; 
by 71; by 81; by 91. 

7-12. Divide 28,946 by 27 ; by 47 ; by 67 ; by 
77 ; by 87 ; by 97. 

13-18. Divide 97,486 by 321 ; by 427 ; by 608 ; 
by 723 ; by 503 ; by 698. 

19-23. Divisor, 16; dividends, 7934; 8927; 
6843; 59,436; 72,085. Find quotients. 

24-29. Use the dividend 169,403, and divide by 
every odd number from 17 to 27 inclusive. 

30-33. Divide the following numbers by 407 : 
81,532; 203,687; 59,463; 728,905. 

34-38. Use the dividend 260,075, and divide by 
every even number from 292 to 300 inclusive. 

39-41. Divide by 125 (short method only): 
628,420; 793,800; 629,570. 

42-44. Divide by 25 (short method only) : 
68,400; 79,630; 829,930. 

MISCELLANEOUS ORAL EXERCISES 

11. Find the missing numbers : 

1. 28 + 30 + ?=70 7. 15 + 30 + 30 = ? 

2. 59-29-9 = ? 8. 52 + 32 + 12 = ? 

3. 13 + 15 + ?=34 9. 47 + 20 + ?=97 

4. 36 + 24 + 50 = ? 10. 25 + 35 + ?=105 

5. 96-40-50 = ? 11. 60 + 70 + 80-30 = ? 

6. 23 + 28-18 = ? 12. 24 + 34 + 40 = ? 



14 FUNDAMENTAL OPERATIONS 

13. 100 + 40 + 60-30 = ? 
14. 250 + 250-200 = ? is. ? + 75 + 125 =300 

16. ?+ 80 + 60 + 40 = 220 

17. 22 + 28 + 54 + 36 = ? 

18. 240 + 360 + 500 = ? ao. 230 + 230 + 440 = ? 

19. 950-400-350 = ? 21. 450 + 550 + 350 = ? 

22. 1000-250-500 = ? 

23. 2400 + 3600 + 4000 = ? 

24. ? + 125 + 350 + 500 = 1000 

25. 850-400-250-100 = ? 

26. 126x5 = ? 30. 450 + 30 = ? 

27. 240x3 = ? 31. 230x12 = ? 

28. 126x3 = ? 32. 1080-8-12 = ? 

29. 450 -H 15 = ? 33. 2835-5-7 = ? 

34. 134x8 = ? 

35. (160 + 4) + (240-h3) = ? 

36. (200 -J- 10)- (150 -H 50) = ? 

37. 275x8 = ? 44. 3328-i-16 = ? 

38. 560x12 = ? 45. 936-^18 = ? 

39. 215x20 = ? 46. 1650-^20 = ? 

40. 340x200 = ? 47. 2025 -i- 25 = ? 

41. 3627 + 9 = ? 48. 5800-1-200 = ? 

42. 1488-5-12 = ? 49. 18,000-1-3000 = ? 

43. 1575-*- 15 = ? 50. 120x5000 = ? 



MISCELLANEOUS REVIEW 15 

MISCELLANEOUS ORAL EXERCISES 

12. Find the uiissing numbers : 

1. 4x125 = 500 8x125 = ? 12x125 = ? 

2. 5x18 = 90 10x18 = ? 20x18 = ? 

3. 3x17 = 51 6x17 = ? 9x17 = ? 

4. 6x21 = 126 12x21 = ? 18x21 = ? 

5. 10x56 = 560 5x56 = ? 2x56 = ? 

6. 4x14=56 4x28 = ? 8x14 = ? 

7. 2x27 = 54 4x27 = ? 6x27 = ? 

8. 12x22 = 264 6x22=? 12x44 = ? 

9. 8x13 = 104 16x13 = ? 4x13 = ? 

10. 3x31 = 93 6x31 = ? 3x62 = ? 

11. 125 + 25 = 5 125-^5 = ? 250 + 5 = ? 

12. 176 + 4 = 44 176 + 8 = ? 176 + 2 = ? 

13. 180 + 12 = 15 180 + 6 = ? 180 + 3-? 

14. 240+12 = 20 240 + 6 = ? 240 + 2 = ? 

15. 1200 + 16 = 75 1200 + 8 = ? 1200 + 4 = ? 

Find values for 

16. (4xl5) + (6xl5) = ? 

17. (3x17) + (7x17) = ? 

18. (13x12) 4- (7x12) = ? 

19. (3x42) + (2x42) = ? 

20. (50 X 68) + (50 X 68) = ? 

21. (16x21) -(10x21) = ? 
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FUNDAMENTAL OPERATIONS 



23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 



(14x21) -(7x21) = ? 
(12x20) + (3x20) = ? 
(19xl2)-(7xl2) = ? 
(14x9) + (16x9) = ? 
(4xl5) + (5xl8) = ? 
(3x22) + (4x8) = ? 
(5xl6) + (5x20) = ? 
(4x21) + (6xl0) = ? 
(2x35)~(6x5) = ? 
(5x40) + (3x25) = ? 
(14xl0) + (5xl2) = ? 
(20xl3) + (10x4) = ? 
(15x8)-(5xl0) = ? 
(40x17) + (60x17) = ? 



ANALYSIS OF PROBLEMS 

Explanations or Forms of Analysis in Multiplication and 

Division of Whole Numbers 

13. 1. A ton of coal weighs 2000 lb. Find 
the weight of 26 T. 

Explanation or Form of Analysis. 26 T. weigh 26 times 
as much as 1 T. 

Therefore, the weight of 26 T. is 26x2000 lb., or 
62,000 lb. Ans, 

2. If a carpenter receives $22.50 a week, how 
much money does he receive in 18 weeks? 



ANALYSIS OF PROBLEMS 17 

Explanation or Form of Analysis. The amount received in 
18 weeks is 18 times the amount received in 1 week. 

Therefore, the amount received in 18 weeks is 18 x $22.50, 
or $405 A718. 

3. A chair cost $3.80. Find the cost of 96 
chairs at that rate. 

Explanation or Form of Analysis. The cost of 96 chairs is 
96 times the cost of 1 chair. 

Therefore, the cost of 96 chairs is 96 x $3.80, or 
$ 364.80 A718, 

4. A storekeeper buys blank books at 40 ct. 
a dozen and sells them at 76 ct. a dozen. Find 
his profit on 60 doz. books. 

Explanation or Form of Analysis. The profit on 60 doz. 
books is 60 times the profit on 1 doz. books. 

Therefore, the profit on 60 doz. is 60 x 36 ct., or 
$ 21.60 Ans. 

5. 34 bbl. of flour weigh 6,664 lb. Find the 
weight of 1 bbl. of flour. 

Explanation or Form of Analysis. The weight of 1 bbl. is 
^ of the weight of 34 bbl. 

Therefore, the weight of 1 bbl. is ^ of 6664 lb., or 
6664 lb. ^ 34, or 196 lb. Ans, (Compare with No. 1.) 

6. A man receives $ 450 for working 15 weeks. 
How much does he receive for working 1 week? 

Explanation or Form of Analysis. The amount received 
for 1 week is ^ of the amount received for 15 weeks. 

Therefore, the amount received for 1 week is ^ of $450, 
or $450-^15, or $30 Ans, (Compare with No. 2.) 



18 FUNDAMENTAL OPERATIONS 

7. If a man is paid at the rate of $ 30 a week, 
how many weeks must he work to earn $ 480 ? 

Explanation or Form of Analysis. The number of weeks 
will equal the number of 30's in 480. 

Therefore, the number of weeks will equal 480 -h 30, or 
16 Ans. 

8. If 14 tables cost $105.28, how much will 
1 table cost ? 

Explanation or Form of Analysis. The cost of 1 table is 
^^ of the cost of 14 tables. 

Therefore, the cost of 1 table is ^ of $105.28, or 
$ 106.28 -f- 14, or $ 7.62 Ans. (Compare with No. 3.) 

9. 22 blankets cost $143. Find the cost of 7 
blankets. 

Explanation or Form of Analysis. The cost of 1 blanket 
is ^j of $143, or $6.50. (See No. 8.) 

The cost of 7 blankets is 7 X $6.50, or $45.50 Ans. 
(Compare with No. 3.) 

10. 24 spoons cost $138. Find the cost of 12 
spoons. 

Explanation or Form of Analysis. The cost of 12 spoons 
is ^ of the cost of 24 spoons. 

Therefore, 12 spoons cost ^ of $ 138, or $ 69 Ans. 

11. 6 knives cost $27. Find the cost of 30 
knives. 

Explanation or Form of Analysis. 30 knives cost 6 times 
as much as 6 knives. Therefore 30 knives cost 5 x $ 27, or 
$135 Ans. 

Note to Teachers. These forms of analysis are given as 
suggestions. Any form that is logical and clear may be accepted. 
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Forms 1, 5, and 7, illustrating respectively the processes of multipli- 
cation, partition, and division, are the forms to be memorized if it 
is desired to memorize any forms of analysis. 

Teachers should train pupils to indicate all the operations 
necessary to the solution of a problem, and to utilize the methods 
of cancelation and of fractions in performing operations. 

PROBLEMS 

14. The following problems should be worked mentally, 
using pencil only for recording answers. When there are 
several processes in one problem, there is no objection to 
writing down partial answers ; but each operation should be 
done mentally. 

1. A bov who had 120 marbles, won 35 more 
from one boy and 25 more from another. After- 
wards he lost 42 marbles. How many marbles did 
he then have ? 

2. A board is 72 in. long. A piece 12 in. long 
is cut off; the remainder is divided into 3 equal 
pieces. How long is each piece ? 

3. After I cut from a board 4 pieces of wood 
each 10 in. long, there are still 14 in. of wood left. 
How long was the board at first ? 

4. A plumber receives ^4.50 a day ; his helper 
receives $ 1.50 a day. How much does, each receive 
at the end of four working days ? 

5. A boy buys 5 lb. of coffee at $ .29 a pound. 
How much change should he receive from $ 2 ? 

6. I bought 2 railroad tickets for $1.16 each, 
receiving $2.68 change. What was the value of 
the bill that I gave to the ticket agent ? 
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7. An aeroplane flies at the rate of 36 mi. an 
hour for 2 hr., and at the rate of 25 mi. an hour 
for 3 hr. How many miles does it cover in the 
5 hr. ? 

8. There are 5280 ft. in a mile. An aeroplane 
flew 11,000 ft. high. How many feet more than a 
mile did it fly ? 

9. How many feet less than 2 mi. did it fly ? 

10. It requires 16 gal. of gasoline to make a 
motor go for 5 hr . How much money is spent for 
gasoline at 22 ct. a gallon in a 10-hr. trip ? 

11. A train runs from Albany to New York in 
3 hr. The distance is 143 mi. At what rate per 
hour does the train travel ? 

12. Six rolls of wall paper at 75 ct. a. roll were 
needed for one room, and 9 rolls at $1.50 a roll, for 
another room. How much money was spent for 
the paper for both rooms ? How much more was 
spent for the second room than for the first ? 

13. An agent sells the following : 26 tickets at 
40 ct. each [ 15 tickets at 50 ct. each. How much 
money does he receive ? 

14. 1 The distance from B to C is 150 mi. ; from 
A to (7, 90 mi. ; from A to D 180 mi. How far is 
it from B to A ? From C to D ? From B to D ? 

I 1 ' — I — ' i —I 

B A G D 
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15. The population of a village in 1900 was 2475. 
The population in 1910 was 6389. 

(a) Find the increase. 

(6) What was the average annual increase ? 

16. The population of a town in 1900 was 6890. 
The population in 1910 was 10,140. 

(a) Find the increase in population. 
(6) Find the average annual increase. 

17. A seamstress receives an order to make 12 
aprons, 6 skirts, and 8 gowns. Each apron takes 
2 yd. of muslin ; each skirt, 5 yd. ; and each gown, 
4 yd. How many yards of muslin will she require ? 

18. A dressmaker employs 4 operators, 2 fin- 
ishers, and 1 draper. The operators receive 
$15 each per week; the finishers, $16 each; and 
the draper, $20. How much is paid out weekly 
in wages? 

19. Find the total cost of findings for a dress : 

3 whalebones @ 15 ct. each. 

2 doz. buttons @ 25 ct. a dozen. 
1 belt of tape @ 15 ct. 

1 pair of shields @ 25 ct. 

3 yd. of cambric @ 20 ct. a yard. 

20. A milliner makes a hat at the following cost : 

Shape, $3.00 

Velvet for trimming, $ 1.50 
Wings, $1.00 
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She sells the hat for $ 8.00. What has she charged 
for labor and profit? 

21. A commission agent agreed to pay a farmer 
$1.60 a barrel for his apples. At the end of the 
season the agent sent the farmer a check for 
$54.40. How many barrels of apples had he 
bought? 

22. Find the freight charges on each of the fol- 
lowing items: 

50 kegs of nails @ 9 ct. a keg. 

100 boxes of hammers @ 10 ct. a box. 
3 dozen chairs @ 6 ct. each. 

Find the total freight charges. 

23. Find the freight charges on each of the 
following : 

300 baskets of peaches @ 5 ct. a basket. 
200 bbl. of apples @ 8 ct. a barrel. 

250 bbl. of potatoes @ 8 ct. a barrel. 
Find the total freight charges. 

24. It costs $ 1.20 a foot to dig a water well. 
How deep a well can be dug for $ 84 ? 

25. A man bought 250 A. of land @ $500 an 
acre. He sold 150 A. @ $600 an acre, and the 
remainder @ $ 700 an acre. Find his total profit. 

26. Strips of wall paper are 18 in. wide. How- 
many strips are needed to paper a wall 24 ft. 
long ? 
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27. The area of A O 
the rectangle 

ABCD is 144 
sq.ft. Bx\s ^of 
BC. By is \ of 
BA, Find the 
area of the rect- 
angle Bxzy. 

28. Fifty pet- 
sons can be com- I 
fortably seated in 

a railroad car. - 

How many cars are heeded to seat 750 persons? 

29. A publisher's office mails the following: 100 
books, each with a 5-ct. stamp; 250 letters, each 
with a 2K!t. stamp ; 125 circulars, each with a 1-ct. 
stamp. How much money is spent for postage ? 

30. A publisher mailed 168 magazines. He 
arranged them in 12 eqilal packages. How many 
magazines in each package? 

31. Kach package weighed 10 lb. The- post- 
office .charges 1 ct. a pomid. How much postage 
was paid on- the 12 packages? 

.32- .A boy advertised in a newspaper for a posi- 
tion. His advertisement took. 3. lines. . The rates 
were "25 ct. a line, one insertion; 20 ct. a line, 
each additional insertion." The boy advertised 4 
times. How much did he pay ? 
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33. A lady advertised a furnished room to let. 
The advertisement took 5 lines. The rates were 
15 ct. a line for one insertion ; 10 ct. a line for each 
additional insertion. She advertised 5 times. How 
much did the advertisements cost ? 

34. A large milk can holds 40 qt. of milk. How 
many cans are needed for 720 qt. of milk ? 

35. Thirty dozen eggs are packed in a box. How 
many boxes are needed for 6300 eggs ? 

36. Find the cost of 2 pairs of shoes if 6 pairs 
cost $ 27. 

37. Find the amount of money earned by a car- 
penter in 12 days, if he receives ^255 for working 
60 days. 

38. How far does a train travel in 4 hr., if it 
travels 486 mi. in 12 hr. ? 

39. A telephone company received at one station 
580 five-6ent calls and 260 ten-cent calls in one 
hour. At that rate, how much money will the 
company earn in 6 hr. ? 

40. How many boards, each ten feet long, will be 
required to make 12 bookshelves, each 2^- ft. long ? 

41. How much will the wood for the shelves 
cost at 70 ct. a board ? 
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FACTORING 

15. Whole numbers are divided into two classes, 

PRIME and COMPOSITE. 

Note. Prime comes from a word meaning first ; composite 
comes from a word meaning placed together. 

A prime number is one that can be divided only 
by itself and 1 ; as 1, 2, 3, 5, 7, 11, 13, etc. 

A composite number is one that has factors other 
than itself and 1 ; as 4, (2x2); 6, (3x2); 12, 
(3x4); or (3 X 2 x 2), etc. 

Numbers are divided as odd and evex. 

An odd number is one whose unit figure is 1, 3, 

5, 7, or 9. 

An eyen number is one whose unit figure is 2, 4, 

6, 8, or 0. 

Note. All prime numbers except 2 are odd. Why ? 

Every composite number can be factored, be- 
cause it contains at least two exact divisors besides 
itself and 1. 

The whole numbers that, multiplied together pro- 
duce a number, are called the factors of that number. 

Taking out equal factors from both dividend and 
divisor is called canceling. 

EXERCISE 

16. 1. Pick out all prime numbers between 10 
and 30. 

2. State all the composite numbers between 30 
and 50, 
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3. Name all the odd numbers between 75 and 

100. 

4. Give all the even numbers from 50 to 75; 

5. Name all the odd numbers below 100, that 
are also prime. 

TESTS OF DIVISIBILITY * 

17. A number is exactly divisible : 

By 2, if it ends in 0, 2, 4, 6, 8. 

By 3, if the sum of its digits is divisible by 3. 

By 4, if the number represented by the two 
digits at the right is divisible by 4. 

By 5, if it ends in or 5. 

By 6, if divisible by 2 and 3. 

By 8, if the number represented by the three 
digits at the right is divisible by 8. 

By 9, if the sum of its digits is divisible by 9. 

By 10, if it ends in 0. 

By 12, if it is divisible by 3 and by 4. 

EXERCISE 

18. Factor: 

1. 25, 32, 48, 60, 100, 120, 240. - 

2. One at a time every composite number from 
20 to 30, inclusive. 

3. Every composite number from 50 to 60 
inclusive. 

4. By what numbers is 72 divisible? Why? .: 
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CANCELATION 

19. 1, Divide 16 x 27 x 8 by 4 x 20 x 9. 

Solution 
4 3 

;0x;?7x8 _24_^, 

O 

Explanation 

Take the common factor 4 out of 4 and 16, leaving 
1 and 4. 

Take 4 out of 20 and 4, leaving 5 and 1. 
Take 9 out of 9 and 27. 

There remains — — - or ^ = 44. 

bo 

EXERCISE 

20. Solve the following by cancelation : 

1. 24x15x12 + 9x20x7 = ? 

2. 36x10x13 + 15x9x11 = ? 

3. 18x8x30 + 25x6x3 = ? 

4. 7x9x32 + 22x6x8 = ? 

5. 16x25x17 + 5x24x10 = ? 

6. 32x35x36 + 15x20x48 = ? 
27 X 12 X 40 X 50 « 



7. 



18x26x28x24 



^ 25x16 x9x10^^ 
10 X 6 X 4 X 5 



28 PROPERTIES OF WHOLE NUMBERS 

28x30x32x40^« 
'■ 24x50x14x16 

7x8x9x12 9 

10. -r , i =1 

6x3x4x 7 

28x35 x42 _ , 16 x 24 x 30 _ „ 

6 X T X 5 ■ 10 X 8 X 4 " 

12x48x24 _9 25x75x50 ^. 

■ 16 X 8 X 4 ' 10 X 15 X 25 

15. Divide 21 x 49 x 56 by 7 x 8 x 14. 

16. Divide 15 x 30 x 60 by 20 x 30 x 15. 

17. Divide 36 x 60 x 108 by 12 x 48 x 72. 

18. Divide 26 x 20 x 18 by 30 x 6 x 39. 

GREATEST COMMON DIVISOR 

ZL The greatest common divisor (g. c. d.) . of 
two or more numbers is the greatest number that 
exactly divides each of them. 

EXERCISE 

Find the g. c. d. of 

1. 72, 84, 96. 4. 16, 24, 32, 40. 

2. 60, 40, 120. 5. 36, 54, 72, 180. 

3. 13, 39, 52, 65. 6. 45, 60, 75, 90. 

LEAST COMMON MULTIPLE 

22. The least common multiple (1. c. m.) of two 
or more numbers is the least number that contains 
each of them an exact number of times. 
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EXERCISE 

Find the 1. c. m. of 

1. 12,18,24. 4. 16,24,40,48. 

2. 15,20,30. s. 7,16,14,32. 

3. 9, 18, 45. 6. 9, 12, 18, 27. 



V.A f «.« , t . 



REVIEW OF COMMON FRACTIONS 

24. A fraction is one or more of the equal parts 
of a unit. 

A fraction has two terms : the denominator and 
the numerator. 

The denominator of a fraction is the number that 
shows into how many equal parts the unit is di- 
vided. It is written below the line. 

The numerator of a fraction is the number that 
shows how many of the equal parts are taken to 
form the fraction. It is written above the line. 

Fractions are of two kinds, proper and improper. 

A proper fraction is a fraction whose numerator 
is less than its denominator. The value of a proper 
fraction is less than 1. 

h h TW ^^^ proper fractions. 

An improper fraction is a fraction whose numera- 
tor equals or exceeds its denominator. Its value 
is equal to 1 or greater than 1. 

h ih ft? r^F ^^^ improper fractions equal to 1. 

h 1^' f i? T^ ^^^ improper fractions whose value 
is greater than 1. 

A fractional unit is a fraction whose numerator 
is 1. 

h 2V? r> ^V ^^'^ fractional units. 

30 
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A mixed number is a whole number and a proper 
fraction, written together. 

7i, 9|, 200f , 624f are mixed numbers. 

FORMS OF REDUCTION USED IN COMMON 

FRACTIONS 

2S. 1. Changing to higher terms. (Multiply both 
numerator and denominator by the same number.) 

2. Clianging two or more fractions to their least 
common denominator. 



3 ^^ 2_9andl0 



I, A and ^^21^15^-55^. 
8' 12 6 24 



6 3 15 

3. Changing to lower terms. (Divide both nu- 
merator and denominator by the same number.) 

4. Changing a mixed number or a whole number 
to an improper fraction. 

5. Changing an improper fraction to a whole or a 
mixed number. 

1=1. i?,a=.5, i| = 6. J,^ = 3|. Y = 3f. Y- 

9|==9|. 

6. Changing a complex fraction to a simple frac- 
tion. 

12 * n 2 8' '12 24 8 

4 
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EXERCISE 

26. Reduce the following to lowest terms : 



1. 


A 


2. 


^ 


3. 


A 


4. 


A 


5. 


A 


6. 


H 


7. 


if 


8. 


H 


9. 


M 


10. 


A 


11. 


if 


12. 


M 


13. 


M 


14. 


H 


15. 


U 


16. 


M 


17. 


H 


18. 


U 


19. 


u 


20. 


H 


21. 


U 


22. 


U 


23. 


n 


24. 


120 


25. 


U 


26. 


n 


27. 


M 


28. 


If 


29. 


H 


30. 


u 


31. 


U 


32. 


m 


33. 


m 


34. 


^ 


35. 


m 


36. 


M 


37. 


M 


38. 


36 
144 


39. 


1^ 


40. 


^ 


41. 


AV 


42. 


l>6 
1 « 


43. 


^ 


44. 


9Q 


45. 


m 


46. 


100 

Tf¥ 


47. 


m 


48. 


100 
IMF 


49. 




50. 


$0 


51. 


Mf 


52. 




53. 


200 


54. 


96 
144 


55. 


^ 


56. 


72 
14C 



EXERCISE 2 

Reduce the following to lowest terms : 



1. 


n 


2. 


^ 


3. 


H 


4. 


U 


5. 


120 

TFO 


6. 


n 


7. 


n 


8. 


n 


9. 


H 


10. 


u 


11. 


M 


12. 


m 


13. 


m 


14. 


M 


15. 


m 


16. 


36 

d6 


17. 


u 


18. 


u 


19. 


AHr 


20. 


m 


21. 


m 


22. 


H 


23. 


22T 


24. 


m 
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«• 1^ 26. ^% 27. {U 28. If a 

29. If 30. If 31, x']^ 32. ^ 

33. If 34. 11 35. ^ 36. il^ 

37. ^ 38. ^ 39. ^y 40. ^^ 

27. EXERCISE 

3- t = ^T"¥Tr='^Y~6T~ O^^lT* 

6. Change each of the following fractions to 
thirty-sixths: |; f ; i^; 3^; i; | ; tV' l> f 

7. Change each of the following fractions to 
seventy-seconds: ^; |; ^; 3^; ^; |; |; |; f 

Change the following to equivalent fractions 
having the least common denominator. 

8. f 9. ^ 10. ^ 11. 



5 



i f f i 

fill 



12. I 13. ,% 14. ^ IS. 

iff 



7 
3 8 5 

A f f F 

3 
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ADDITION OF FRACTIONS 

EXERCISE 

28. Find sums: 

4. 6i + 4f 5. 7|+10f 6. 16f + 20^ 

WRITTEN EXERCISES 
7. 8. 9. 10. 

164f 728f 6000^ 643^-^ 

273^ 40| 728f 209^1 

600| 2011 46| 483ji 

11-14. Make four examples in addition of mixed 
numbers consisting of 4 addends each, the least 
common denominators to be, respectively, 36, 48, 
72, 120. Find the sum in each example. 

SUBTRACTION OF FRACTIONS 

ORAL EXERCISES 



29 


. Subtract at sight : 






1. 


From 100 take 8i. 


6. 7?, - 


-3i=? 


2. 


, From 70 take 12|. 


7. 12f- 


-5i=? 


3. 


Take 18| from 25. 


8. lOf- 


-1|=? 


4. 


Take 63^^ from 22. 


9. 9f- 


-3^ = ? 


S. 


From 90 take 10|. 


10. 82 - 


-4=? 




11. 12. 


13. 


14. 




From 7^ 12^ 


10| 


25^ 




take 6f 9| 

■t -^ *. 


8t 


17 3 
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Find the difference between 

15. 13f and 5^. 16. 161 and 9|. 

17. 181 and llf is. 20f and 12^. 

19. 601 and 21f . 20. 30f and llf . 

WRITTEN EXERCISES 

1. 2. 3. 



30. From 792f 20001- 
take 167^ 728| 


7209^^ 
8461 


Prove examples 2 and 3. 


. 


4. 5. 

From 2094Jg. 29643^ 
take 18883^ 7689J 


6. 

lOOOf 
76M 



7-12. Make six examples in subtraction of 
mixed numbers, the least common denominators to 
be, respectively, 27, 36, 42, 64, 80, 144. 

Find the remainder in each example. 

MULTIPLICATION OF FRACTIONS 
31. 1. To multiply a fraction by a whole number. 

(a) |- multiplied by 12. (b) f multiplied by 9. 

^ ^"^ 15 ,, fx' = ^^ = 5f 

^X = ^=7^. 8 8 ^ 

2 
Note. Cancel, wherever possible. 

2. To multiply a whole number by a fraction. 
(a) 12 multiplied by f or | of 12. 
(6) 9 multiplied by f or f of 9. 
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^ 3 



2 2 

6 , 9 45 R. 9 ^ 5 45 -, 

-of =-g- = 6|; or X^ = - = H. 

3. To multiply a fraction by a fraction. 
I X I or I of |. 

7 ^_ 7 ^ ,7 7 

g^5-io' """"S^^p^Io' 

2 2 

4. To multiply a mixed number by a whole 

number. 34 multiplied by 10. 3| 

10 

8 

30 

38 

5. To multiply a whole number by a mixed 
number. 

24 multiplied by 8f . 
24 



20 ExplAiiAtion. I of 24 = 4. f»20. 

192 8 times 24 = 192. 

oTo 192 + 20 = 212. 

Note. When the denominator is not ^^ ^ ^i 

an exact divisor of the multiplicand, _^ 

multiply by the numerator first and then ^1M_ 

divide by the denominator. ^^i 

168 

184t 
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6. To multiply a mixed number by a fraction or a 
fraction by a mixed number. 

i X 20f , or i of 20f . 

31 



7 02^217_ g 
4 

7. To multiply a mixed number by a mixed 
number. 

18f X 12f . 

15 31 



2 

32. General Rule for Multiplication op 
Fractions, a. To multiply a whole number by a frac- 
tion, or a fraction by a whole number, multiply the nu- 
merator and the whole number together and divide by the 
denominator. Cancel wherever possible. 

B. To multiply fractions and mixed numbers, change 
all mixed numbers to improper fractions ; multiply the 
numerators for a new numerator, and the denominators 
for a new denominator. Cancel wherever possible. 

ORAL EXERCISES 

33. Multiply at sight : 

1. ibyS; by 10; by 12; by 16. 

2. iby6; by 12; by 18; by 24. 

3. |by4; by 7; by 8; by 11. 

4. |of3 = ? |of6 = ? I of 12 = ? I of 18 = ? 
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Find products : 


5. 


6xf 


6. 


8x| 


7. 


5x1 


8. 


10x1 


9. 


12x1 


10. 


10 xU 


11. 


20x11 



6 


xf 


8 


xf 


5 


xf 


10 


X* 


12 


xi 


10 


x2^ 


20 


x2^ 



6 


^ 3 


8xf 
5x-^ 


10 


x| 


12 


xf 


10 


xlf 


20 


x2f 


50 


x4| 



12. 50xlfjy 50x2|^^ 



WRITTEN EXERCISES 

34. Multiply: 

1. f by21; iby 18; ^jby26; f by 32. 

2. f by 23 ; ^ by 15 : f by 30; f by 42. 

3. 13 by f; 12 by ^; 21 by A; | by 62. 

4. 20byii; 24by^f; 29 by ,3^. 

> 

5. f of 125 = ? I of 74 = ? iof83=? 

6. f of $165 = ? fof|120=? ,ajof$250 = ? 

7. 3-Vofl2| = ? t of 131 = ? A of 18^ = ? 

8. 12x8f = ? . 160xl9| = ? 7.5x62| = ? 

9. 42ix8f=? 17^xl6§ = ? 37^xl8f=? 

10. 1,872 X 90f = ? 1,600 x 8f = ? 7,000 x 8^= ? 

11. ^ of ^ of 40=? f of f (J of 20.0 = ? 
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DIVISION OF FRACTIONS 
35. 1. To divide a fraction by a whole number. 

2. To divide a mixed number by a whole number. 

(a) When the mixed number is less than the 
divisor. 

(fe) When the mixed number is greater than the 
divisor. 

(a) 5f^8 iofY = H. 

(h) 431|-^8 

8)431| 

3. To divide a whole number by a fraction. 

4. To divide a whole number by a mixed number. 
75-h8f 

15 

,S^ 7 ^ 

7 

5. To divide a fraction by a fraction. 

11 ^ 11 



C3 + f?Vs3fMns. 
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6. To divide a mixed number by a mixed number. 

36. General Eule for Division of Frac- 
tions. To divide one fraction or mixed number by 
another, invert the divisor, and then proceed as in mul- 
tiplication of fractions. 

ORAL EXERCISES 

37. Divide : 

1. JjbyS; by 6; by 7 ; by 8. 

2. 3^ by 4; by 2; by 8; by 10. 

3. HbyS; by 3; by 10; by 6. 

4. 2^ by 2 ; by 5 ; by 4 ; by 6. 

5. 18f by 5 ; by 15 ; by 6 ; by 10. 

6. 20byli; by 2^; by3|; by 4^. 

7. 60by3i; by 7^; by6|; by 3f . 
8- ibyj^; byi; byf; by f 

9. 12ibyH; by 2^; by IJ; by 7^. 
10. 62^ by 2^; by 12^; by 61; by 3^. 

WRITTEN EXERCISES 

3S. Find the quotients : 

1. 4,692|-i-9; by 7 ; by 6; by 10. 

2. 643^-*-^; by I; by^;byf 
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3. 43f-K2^; by6f; by 2^; by 8|. 

4. 7f-h2|; by 51; by A; by 1^. 

5. 48|H-8f; by7i; by 12J; by If 

6. The divisor is 18 ; the dividend is 265 J. 
Quotient ? 

7. The divisor is 6f ; the dividend is 1,000. 
Quotient ? 

8. The divisor is 7^; the dividend is 5. 
Quotient ? 

9. The divisor is 50 ; the dividend is 269^1^. 
Quotient ? 

10. The divisoB is ^; the dividend is 96f. 
Quotient ? 

Find the missing term : 





Dividend 


Divisor 


Quotient 


11. 


43f 


10 






12. 


144 


• 




H 


13. 


- 371 


3f 




? 


14. 
15. 


200 


? 
18^ 




? 



42 
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ORAL DRILLS 



"The Circle'' 
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TYPE PROBLEMS INVOLVING FRACTIONAL 
RELATIONS OF NUMBERS 

First Type Problem : To find a part of a number 

39. A man earns 18 dollars a week. What 
does he earn in |^ of a week? 

Explanation. The amount earned in f of a week is 
I of the amount earned in a week. Therefore the 
amount is J of $18 = 1 12 Ans. 

Second Type Problem : To find what fraction one number 

is of another number 

A farmer had 60 sheep. He sold 15 sheep. 
What part of his flock did he sell? 

Explanation. Tlie part sold is 15 sheep out of a 
flock of 60 sheep, or ^^ of the flock. Therefore the 
part sold is ^| = J Ans^ 

Third Type Problem : Finding the whole when a frac- 
tional part of it is given 

.• > 

First Case 

(A) To find a number when a fractional part of 
it is given. 

|- of Mary's age is 12 years. How old is Mary? 

Explanation, f of Mary's age is 12 years. There- 
fore I of her age equals ^ of 12. Her full age equals 

4 

5 times (^ of 12^ or | of ^^ = 20 yr. Arts. 

A shorter explanation is : | of her age equals 12 ; 
then her full age equals | of 12 = 20 yr. Ans. 
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Second Case 

(B) To find a number when the number minus 
a fractional part is given. 

A boy loses ^ of his marbles. He then has 30 
marbles. How many marbles had he at first? 

Explanation. Since he lost ^ of his marbles, 80 
marbles is f of the original number he had. 
J of the original number = 30 marbles, 
j of the original number = J^ of 30 = 15 marbles, 
f of the original number = 3 x 16 = 45 marbles. 
Or, a shorter explanation is : 
J of the number of marbles = 30. 
All the marbles = | of 30 = 45 An9. 

Third Case 

(C) To find a number, when the number plus a 
fractional part is given. 

A boy added to his savings ^ of the original 
amount. He then had $21 in his bank. What 
was the original amount of his savings? 

Explanation. Since he added | to the original ^, his 
savings are ^ of the original amount. 
^ of the original amount = $21. 
^ of the original amount = (f of $21)==-f 3. 
I or the original amount = 5 x 3 «S5 $15 Arts. 
Or, a shorter explanation is : 
I of the original amount = $21. 
The original amount equals f of $21 = $15 Ans. 
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ORAL PROBLEMS 

40. 1. A clerk sells goods for the following 
amounts : $ 12^, S 8^, $ 6f , $ 10. Find the amount 
of the four sales. 

2. Harry had $2^. He spent $1|. How 
much money did he have left ? 

3. A butcher sells 9^ lb. of meat ; 6 J lb.; 8f lb ; 
5^ lb. What are the total sales ? 

4. How many pencils are in ^ of a dozen ? in |^ 
of a dozen ? 

5. Since 2 pints make a quart, what part of a 
quart is a pint ? 

6. A piece of wood 1^ ft.. long was cut from a 
plank 6 ft. long. What was the length of the 
reniaining piece ? 

7. If 2J lb. of flour are taken from a 5-lb. bag, 
what is the weight of the flour still in the bag ? 

8. How much must be added to 3f to make 6 J ? 

9. A book worth 80 ct. is sold for f of its 
value. For how much is it sold? 

10. How many minutes are there m ^ of an hour ? 

11. How much longer (expressed in minutes) is 
f of an hour than ^ of an hour ? 

12. A grocer buys 64 bbl. of apples and finds 
that ^ of them are bad. How many barrels can he 
sell? 
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13. A piece of glass, measuring 48 sq. in., is cut 
into 4 equal pieces. How many square inches are 
there in the surface of each piece ? 

14. From a piece of cloth measuring 20 yd., 
6 J yd. are sold at $ 2 a yard. How much money 
was received ? 

15. The rest of the cloth is sold for $ 1 a yard. 
How much money is received for it ? 

16. A wall is 30 ft. long. How many strips of 
paper each 1^ ft. wide will be needed to paper the 
wall? 

17. How much greater is f of 28 than |^ of 24 ? 

18. How much less is ^ of 16 than f of 20 ? 

19. How much greater is ^ of 56 than |^ of 56 ? 

20. How * much less is ^ of 90 than |- of 90 ? 

21. How much money is saved by buying 10 gal. 
of oil at 24 ct. a gallon, rather than by buying it 
at 8 ct. a quart? 

22. One half of a man's salary is $ 18. Find J 
of his salary. 

23. The distance between two cities is 270 miles. 
What is ^ of the distance? 

24. If f of the distance between two cities is 150 
miles, what is the entire distance between them ? 

25. If my monthly salary is $ 240, how much do 
I earn in |^ of a month ? 
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26. If I earn $ 55 in } of a month, how much 
do I earn in 1 mo. ? 

27. A grocer divides 192 lb. of flour equally into 
12 packages. How many pounds are in each 
package ? 

28. If 3^ of the amount of flour in a barrel is 
16^ lb., how many pounds are there in the barrel ? 

29. The duty on a vase worth $ 560 is | of its 
value. Find the amount of duty. 

30. If the duty on a vase is $ 85 and amounts 
to ^ of its value, what is the value of the vase ? 

31. A runner can do a 100-yard dash in 10 
seconds. How many yards can he do in 1 second ? 

32. At $ 2^; a day, how much will a man earn in 
6^ days ? 

33. If a man earns $ 10;|^ in 4| days, how much 
does he earn in 1 day ? 

34. A tub of butter contains 53 lb. From it the 
following quantities were sold : ^ lb., 4^ lb., 1 J lb., 
6^ lb., 8 lb. How many pounds were sold ? How 
many pounds remained in the tub ? 

35. At $f a pound, how much will 7 lb. of 
butter cost? How much change should I receive 
from $ 3 ? 

36. A hook 5 J in. lonsc is driven 3|- in. into a 
wall. How much of the hpok projects from the 
wall? 
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37. Find the cost of 8^ lb. of fish at 12 ct. a 
pound. 

38. Find the cost of 6| doz. eggs at 32 ct. a 
dozen. 

39. J lb. of meat costs 6 ct. Find the cost of 

fib. 

40. ^ \h. of meat costs 6 ct. How much meat 
may be bought for 30 ct. ? 

41. ^ yd. of ribbon costs 10 ct. Find the cost 

of H yd- 

42. ^ yd. of ribbon costs 10 ct. How much 
ribbon may be bought for 90 ct. ? 

43. A boy earns $f a day. In how many days 
will he earn $ 1^ ? $ 2f ? 

44. 4 yd. of cloth costs $ 9. How much do 8 yd. 
cost? 

45. 3 lb. of tea cost $ 1 J. Find the cost of 6 lb. 

46. I spend 30 ct. .for candies at 2 for 1 ct. 
How many candies should I receive for the same 
money, if they cost 3 for 1 ct. ? 

47. 30|^ T. of coal were divided among a num- 
ber of families. Each family received ^ T. How 
many families were supplied. 

WRITTEN PROBLEMS 

4L 1. A man who is walking from Albany to 
New York covers the following distances : 15f mi., 
17f mi., 19^ mi., 14| mi. How far has he walked ? 
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2. A mailing vessel has sailed 9f mi., 10|^ mi., 
7f mi., 8J mi., and 6^ mi. How much farther must 
it sail ^o complete a trip of 50^ mi. ? 

3. The cook in a restaurant uses the following 
amounts of butter : 8J lb., 12^ lb., 10| lb., 7| lb., 
6f lb. What is the total amount of butter used ? 

*. If the butter costs 31^ ct. a pound, what is 
its total cost ? 

5. 8 bbl. flour weighing 196 lb. each were 
bought at the rate of 4^ ct. a pound and sold at the 
rate of 5^ ct. a pound. Find the profit. 

6. An express company delivered 76 packages, 
each weighing 6;^ lb. What was the total weight ? 

7. If the company charged |^ ct. a pound for the 
delivery, how much money did it receive for deliver- 
ing all the packages ? 

8. From a piece of cloth containing 50-J yd., the 
following pieces were cut : 6f yd., 2 J yd., 7|- yd., 
20 yd., 5f yd. How many yards remained ? 

9. What is the value of the remaining piece if 
sold at $ 2 J a yard ? 

10. I of the number of boys in a class is 33. 
How many boys are in the class ? 

11, A board was divided into 2 equal parts. 
Then each part was subdivided into 8 equal parts. 
If one of the small pieces was 2J in. long, how long 
was the board originally ? 

£ 
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D 
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.... j. j- J 

{ • 1 

i I ! 



B 



12. ABCD is a 
square. Each side is 
48 in. long. The 
square is divided into 
1 6 equal squares . How 
long is a side of one 
of the smaller squares ? 

13. If a man earns 
$ 3 J a day and spends 
$ 1| a day, how much 
will he save in 30 days ? 

14. $15,000 is divided into 12 equal parts. Wil- 
liam gets 3 of the parts. How much money does 
William get ? 

15. ^ of a number is 92|^. How much is -^ of 
that number ? 

16. A train which has been going at the rate of 
16^ mi. an hour increases its speed by f of its 
former rate. At what rate per hour does it travel 
after the increase ? 

17. A train has a distance of 244 mi. to go. It 
travels at the rate of 32 mi. an hour for 3|^ hr. 
Then it decreases its speed by \ of its former 
rate. How long will it take the train to go the 
rest of the journey ? 

18. If a man sells a horse that cost him % 420, at 
a gain of f of the cost, how much does he receive 
for the horse ? How much does he g^in ? 



/> - 
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19. In a town containing 19,000 people, 3 out of 
every 5 were born in a foreign country. How many 
were of foreign birth ? 

20. A school contains 2448 boys. 5 out of 
every 8 were born in New York. How many 
boys were bom in New York ? 

21. Mr. Jones wants to sell 16 horses at $850 
each. He offers Mr. Smith a commission of ^ of 
the value of the horses for selling them. What 
amount of commission will Mr. Smith earn, if he 
sells |- of the horses ? 

22. An agent agrees to take all the apples from 
Mr. Gray's orchard, at the rate of $ 1|- per barrel. 
Mr. Gray sends the agent 750 bbl. If the agent 
P^ys $ 1^ P^^ barrel for freight, how much do the 
apples cost him ? 

23. For how much per barrel must the agent sell 
the apples to gain $ f on each barrel ? 

24. A magazine publisher mails 144 packages of 
magazines. Each package contains 16 magazines. 
Each magazine weighs IJ lb. The post office 
charges 1 ct. a pound for postage. How much 
money must be paid for postage on the magazines ? 

25. How many packages are needed to hold 
81 lb. of naorning-glory seeds, if each package holds 
1^ of a pound ? 

26. How much will 96 lb. of seeds cost at 16 ct. 
a package, if* each package contains f lb. ? 
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27. A wheel makes 30f revolutions a minute. 
How many revolutions will it make in 12 J min.? 

28. A theater agent sold the following tickets : 

850 at $2; 
700 at I li ; 
920 at $ l|. 
Find the total receipts. 

29. How many cans each containing J of a quart 
can be filled from 620 qt.? 

30. A pump pours 120^ gal. of water into a tank 
every minute. How long will it take to fill a tank 
containing 843^ gal.? 

31. A cubic foot of water weighs 62^ lb. What 
is the weight of the water in a tank that contains 
55^ cu. ft.? 

32. How much profit is made by buying 300 lb. 
of starch at the rate of 4^ ct. per pound and selling 
it at the rate of 3 lb. for 17 ct.? 

33. If the aggregate weight of 65 boys is 5557^ 
lb., what is the average weight of each boy ? 

34. The cargo of a boat consisted of 

24 bales weighing 112^ lb. each ; 
32 boxes weighing 14|^ lb. each ; 
50 bbl. weighing 1201- lb. each. 
Find the total weight of the cargo. 

35. A tank contained 1500 gal. of wat6r. Then 
220|^ gal., 315^ gal., and 750 gal were drawn off. 
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Later 325J gal. were poured in. How many gallons 
were there then in the tank ? 

Vote polled in Certain Counties in New York 
State. Find Values for ? 



36. 
37. 

3a 

39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 



COUNTT 



Albany 

Broome 

Clinton 

Delaware 

Erie . 

Hamilton 

Nassau 

Niagara 

Orange 

Putnam 

Saratoga 



Vote in 


Vote ra 


1910 


1908 


20,500 


20,000 


6,500 


10,000 


4,400 


6,400 


4,200 


7,300 


60,000 


37,600 


420 


680 


6,400 


6,600 


6,200 


9,500 


11,400 


10,000 


1,700 


1,600 


7,100 

1 


7,600 



Fractional 

Incrbasbs 

IN 1910 

OTBR 1908 



9 



Fractional 
Decreases 

IN 1910 
OTBR 1908 



? 

? 

? 

. 

? 

? 



47. A girl is employed to address envelopes. 
She receives $f for every 1000 envelopes she 
addresses. How much will she receive for address- 
ing 12,500 envelopes ? 

48. In a large business there are the following 
employees : 250 persons at $ 6^ a week ; 

110 persons at $ 10|^ a week ; 
80 persons at $ 15^ a week ; 
Hpw much money is paid iu wages each week ? 
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Find the cost in each of the following : 

49. 128 bu. wheat at 90f ct. a bushel. 

50. 258 bu. corn at 34^ ct. a bushel. 

51. 640 bu. oats at 35J ct. a bushel. 

52. 459 bbl. pork at $16^- a barrel. 

53. 750 lb. lard at $ 10^ for each 100 lb. 

54. 860 lb. turkeys at 20^ ct. a pound. 

55. 620 lb. chickens at 18f ct. a pound. 

56. 460 lb. ducks at 16f ct. a pound. 

57. 580 lb. rabbits at 23J ct. a pound. 

58. 240 lb. geese at 11|^ ct. a pound. 

59. 370 lb. butter at 25^ ct. a pound. 

60. A wholesale dealer bought 1200 lb. of turkeys 
at 17^ ct. a pound. He paid an average of 2^ ct. 
a pound for freight. He sold the turkeys for 
26 ct. a pound. Find his profit. 

61. A dealer bought 960 bbl. of apples at $ 3 J 
a barrel. He sold J of them at $ 4^ a barrel ; ^ of 
them at $ 4^ a barrel and the remainder at $ 4|- a 
barrel. Find the dealer's profits if his shipping 
expenses were $425. 

62. 320 bbl. of onions were* bought at $2J a 
barrel. One half of them were sold at $ 3|- a barrel ; 
one half of the remainder were sold at $ 4i a barrel ; 
the rest were sold at cost. Find the profit. 
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63. A grocer puts sugar up in packages, each 
package containing 3^ lbs. If the grocer makes a 
profit of 2^ ct. on each package, how much profit 
will he make on 644 lb. of sugar ? 

64. If 6J yd. of cloth cost $ 9|^, find the cost of 
81 yd. 

65. 3 J strips of carpet, each strip containing 
15 J sq. yd., were used to carpet a room. Find the 
cost of the carpet at $ If a yard. 

66. If a train travels 130^ mi. in 6 J hr., how far 
will it travel in 18|- hr. ? 

67. 1 2^ doz. eggs cost $ 3^. Find the cost of 1 doz. 

68. 18^ lb. of butter cost $5 J. Find the cost 
of 55J lb. 

69. f of the distance between two cities is 
150^ mi. Find the entire distance. 

70. A river is 640 mi. long. This is ^ of the 
length of a second river. Find the length of the 
second river. 

71. ^ of the pupils in a school are boys. If there 
are 496 boys, how many pupils are in the school? 
How many girls ? 

72. The length of a rectangular plot of ground 
is 62 ft. The width is 2^ times the length. Find 
the width. Find the area of the plot. 

73. A man spent f of his salary, or $27.60, for 
clothing. Find his salary. 
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74. A tank contained 650 gal. of water. One 
half of the amount was drawn off ; then J of the 
remainder ; then ^ of what was left. How many 
gallons still remained in the tank ? 

75. One half of the contents of a tank were 
drawn off; then ^ of the remainder; then ^ of 
what was left. There were still 126 gal. in the 
tank. How many gallons were in the tank at 
first ? 

76. ^ of A's salary equals $86.50 ; ^ of B's sal- 
ary equals $91. How much greater is B's salary 
than A's ? 

77. How many barrels of cement may be pur- 
chased for $34^, if a barrel of cement costs $2|^? 

78. How many pieces of rope each 1^ ft. long 
may be cut from a piece 39 ft. long ? 

79. How long will it take a man to earn $ 41^^ 
at the rate of $ 2f per day ? 

80. How many bags of oats each containing 
2^ bu. can be filled from a bin that contains 115 bu. ? 

81. A vessel sailed ^ of the distance between 
two ports the first day ; ^ of the distance, the sec- 
ond day; ^ of the remainder, the third day. There 
were 75 mi. left. Find the total distance. 

82. The difference between ^^^ of a man's money 
and f of his money is $3655. Find the amount 
of his money. 
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83. A board is cut: into 8 equal pieces. Then 
one of the pieces is cut into 4 equal parts. If the 
length of one of the smaller pieces is f ft., what 
wa« the length of the original board ? 

84. A and B are 21 mi. apart, and are walking 
toward each other. A walks at the rate of 2^ mi. 
an hour ; B, at the rate of 2| mi. an hour. How 
long will it take them to meet each other ? 

85. (a) A can do a piece of work in 7 hr. 
What part of it can he do in 1 hr. ? 

(6) B can do a piece of work in 9^ hr. What 
part of it can he do in 1 hr. ? 

86. A can do a piece of work in 5 hr. ; B can do 
the same work in 7^ hr. How long will it take 
both of them, working together, to do the work? 

87. (a) A pipe fills a tank in 6 hr. What part 
of the tank will be filled in 1 hr. ? 

(6) A pipe empties a tank in 8 hr. What part 
of the tank will be emptied in 1 hr. ? 

88. A tank has two pipes. One will fill the 
tank in 5 hr., the other will empty it in 7 hr. 
How long will it take to fill the tank, if both pipes 
are opened at the same time? 

89. The distance between A and B is 2^ times 
the distance between C and D. If f of the distance 
between C and D is 40^ mi., what is the distance 
between A and B? (Draw a diagram.) 
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90. How many more miles in the distance 
between A and B than in the distance between C 
and D? 

91. A train travels 20f mi. an hour. How 
many miles does it travel in 7f hr. at that rate? 

92. A train travels 18|- mi. an hour. In how 
many hours will it travel 120^^^ mi.? 

93. A train travels 112|- mi. in 5|- hr. How 
many miles does it travel in 1 hr. ? 

94. A train travels 46|- mi. in 2^ hr. How 
many miles does it travel in 7^ hr. ? 

95. A train travels 58^ mi. in 3^ hr. How 
many miles does it travel in 5f hr. ? 

Compare 91, 92, 93, 94, 95, as to what is given, what 
is required, and what operation is performed. 

96. 3^ doz. handles cost $1.80, how much will 
18 doz. cost? 

97. 20 J rd. of wire cost 1 3.70. Find the cost 
of 1 rd. of wire. 

98. 16^ rd. of wire weigh 78 lb. Find the 
weight of 5| rd. 

Prices of Belting 





Prtce per Foot 


How Many Fei 


99. 


Ifct 


$1.40 


100. 


2f 


5.61 


101. 


3f 


9.45 


102. 


^ 


7.38 
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103. A tailor is paid $f an hour. He works 
9^ hr. a day for 6 da. each week. How much 
does he receive for working 4^ wk.? 

104. The electric light used in a factory costs Sl- 
avery 3^ hr. How much does it cost every 6 da., 
if light is used for 2^ hr. a day ? 

105. The population of a city, 3 yr. ago, was 
350,000. Each year, during the last three years, 
the population has increased ^ of what it was the 
preceding year. Find the present population. 

106. If an aeroplane flies 54 mi. in 2f hr., how 
many miles will it fly in 5^ hr. ? 

107. If an aeroplane flies 49 mi. in 2^ hr., in 
how many hours will it fly 70 mi. ? 

108. A merchant has two qualities of cloth. 
The better quality costs 2^ times as much as the 
poorer quality. If ^ yd. of the poorer quality costs 
$f, find the cost of 5 J yd. of the better quality. 

109. |- lb. of coffee costs f f . 
(a) Find the cost of ^ lb. 
(6) Find the cost of 4^ lb. 

' (c) Find how many pounds may be bought for 

110. ^ yd. of ribbon cost 40 ct. 

(a) What part of a yard may be bought for 20 ct. ? 
(6) How many yards may be bought for $2 ? 
(c) Find the cost of 5^ yd. 
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HI. I bought 120 bbl. of flour at $4 per barrel. 
The price is now $6 per barrel. How many 
barrels can I buy now for the same amount of 
money? 

112. How long will it take a man earning $4^- 
a day to save $ 180, if he spends f of his wages? 

113. A gardener and his son hoe 2800 plants in 
3^ da., the son hoeing f as many as his father. 
What was the average number of plants per day 
hoed by the father? By the son? 

114. A farm of 2,400 A. has 660 A. under cul- 
tivation, 720 A. in pasture, and 980 A. in timber; 
the rest is fallow. What part of the farm is 
fallow? 

115. A haadware merchant bought 360 pairs of 
steel skates at $ 1|-, and 480 pairs of roller skates 
at $^ per pair; he sold the steel skates at $lf 
per pair, and the roller skates at $1^ per pair. 
Find his total profit, v 

116. How much should a dealer receive for 100 
gross of lamp chimneys at $ |^ per dozen ? 

117. How many books bought at the rate of 6 
for $ 1 must be sold at the rate of 4 for a dollar in 
order to realize a profit of $ 60 ? 

118. What should a farmer get for 1750 bu. of 
onions, if he sells them at the rate of $ 2|^ per box 
oflfbu.? 
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iia. An orchard yields 1570 bbl. of apples, of 
which f will grade as "eating apples/' ^ as 
"cooking apples," and the remainder as "cider 
apples." How many barrels of each grade are 
there in the crop? 

120. In 3 da. a commissary officer supplied 
270 lb. of beef to a company of 120 men. How 
much beef was allowed for each man per day? 

121. A cubic foot of water weighs 62^ lb. A 
tank has a capacity of 21|^ cu. ft. What is the 
weight of water which it will contain? 

122. A contractor has done f of a job in 12|^ da. ; 
how much longer should it take to finish the job? 

123. ^ of 1^ of a certain number equals 20; what 
is the number? 

124. Two ships sail from Honolulu at the same 
time ; one sails in a westerly direction at the rate 
of 15|- mi. an hour; the other sails in an easterly 
direction at the rate of 18|^ mi. an hour. How far 
apart will the ships be after traveling 5^ hr. ? 

125. The distance from New York to Albany is 
■^ of the distance from New York to Chicago. 
Assuming that Albany is 144 mi. from New York, 
ascertain the distance from New York to Chicago. 

126. A train travels 87^ mi. less in 4|^ hr. than 
it does in 6^ hr.; what is its rate of speed? 

127. f of John's money is equal to ^^ of Jane's. 
What part of Jane's money is John's equal to? 
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128. A farmer exchanged 6f lb. of butter for 
4^ lb. of tea. If the tea was worth 60 ct. a pound, 
what value per pound did the farmer receive for 
the butter? 

129. A grocer sold f of a cask of vinegar ; ^ of 
what remained measured 2 J gal. How many gal- 
lons in the full cask? 

130. A man purchased 10 T. of white ash coal 
at $ 5f a ton, and half as many tons again of red 
ash coal at $^ more per ton. What was the 
amount of his bill? 

131. It required 1150 ft. of fencing to inclose 
a rectangular plot of ground; ^ of the width of 
the plot equals ^ of its length. What are the 
dimensions of the plot? 

132. In a 5-A. field there is a plot 12 rd. by 15 rd. 
planted in vegetables. What part of the field is 
the vegetable garden? 

133. An automobile consumes 18f gal. of gaso- 
line in going 75 mi. Find the average consump- 
tion per mile, and the cost per mile if gasoline is 
worth 20 ct* a gallon? 



DECIMAL FRACTIONS 

42. A decimal fraction is a fraction whose de- 
nominator is ten or a power of ten; e.g. 10, 100, 
1000, etc. 

The denominator of a decimal fraction is rarely 
expressed in figures. It is understood and read by 
its position in relation to the decimal point. 

Ten orders of whole numbers and eight orders of 
decimals are shown in the following table : 
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Obdxss ov 


Decimals 





The denominator of a decimal fraction is the 
name of the order to the right of the decimal point 
occupied by the last figure of the numerator. 

PriKCIPLES. 1. The value of the orders of decimals 
decreases from left to right and increases from right to left 
ia tbQ same mamier as the orders of whole numhera*^ 
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2. The removal of a decimal figure one place to the 
left, multiplies its value by 10, and its removal one place to 
the right, divides its value by ten ; e.g. .40 multiplied by 
10 becomes 4.0 ; and 0.5 divided by 10 becomes .05. 

Note. Moving the decimal point to the right produces the 
same resnlt as moving the figure to the left ; moving the decimal 
point to the left produces the same result as moving the figure to 
the right. 

FORMS OF REDUCTION USED IN DECIMALS 

43. 1. To change a decimal to a lower decimal 
order. 

.5 = .50 or .500 .07 = .070 or .07000 

2. To change a decimal to a higher decimal order. 

.750 = .75 .06400 = .064 .7000 = .7 

3. To change a decimal to an equivalenit common 
fraction. 

.25 = ,% = i .66| = |n = -| .075 = ^ 

4. To change a common fraction to an equivalent 
decimal. 

i = . 87^01 .875 i = .33i irk = -005 

ORAL EXERCISES 

44 1. How many .OO's in ^? In ^? In ^? 

2. Change to common fractions in their lowest 
or smallest terms: 

40; .75; .30; .25; .90 
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3. Change to highest decimal orders: 

.600; .250; .3170; .0800; .0400 

4. Change to .OOOO's: 

.5; .17; .025; .21; .90 

WRITTEN EXERCISES 

1. Change to fractions of three decimal orders: 

"3? T> 9> t2> 8* 

2. Change to .OOO's : 

h h "9? T^y T^y TKy 1T> h ¥' 16- 

3. Change to common fractions in their lowest 
terms •• 

.375; .3125; .625; .1875; .0875 

4. Change to common fractions in their lowest 
terms : 

.06|; .833^; .0112|; 07^; .014^ 

EXERCISE 

Drill in Shifting Decimal Points 

1. Read 27.135. 

2. Place the decimal point between 1 and 3. 
Now read the number. 

3. Between 2 and 7. Read the new number. 

4. Between 3 and 5. Read the new number. 

5. Place the decimal point before 2. Read. 

6. Place the decimal point after 5. Read. 
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7. Change the position of the point in 370.993 
six difiEerent times and read the new number each, 
time. 

8. Read 700.07. Change the position of the 
point four different times to the left, and four 
different times to the right, and read the new 
number each time. 

46. Memorize the following fractional parts of a 
dollar. 

5 cents = ^^j^ of a dollar = |.05 

8^ cents = ^ of a dollar = .08^ 

10 cents = ^ oi a> dollar = .10 

12^ cents = |^ of a dollar = .12|^ 

16f cents = |^ of a dollar = .16f 

20 cents = ^ of a dollar = .20 

25 cents = J of a dollar = .25 

30 cents = ^j^ of a dollar = .30 

33^ cents = ^ of a dollar = .33^ 

37^ cents = f of a dollar = .37^ 

40 cents = f of a dollar = .40 

50 cents = ^ of a dollar = .50 

60 cents = | of a dollar = .60 

62^ cents = f of a dollar = .62^ 

66f cents = • f of a dollar = .66f 

70 cents = ^^^ of a dollar = .70 

75 cents = f of a dollar = .75 

80 cents = f of a dollar = .80 

87^ cents = ^ of a dollar = .871 
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ADDITION OF DECIMALS 

EXERCISES 

4& Add at sight : 

1. .2, .07, .5. 4. 4.6 and 2J. 

2. 2.6, 3.1, 4.2. 5. 50.4 and 10.07. 

3. 2.5, 3.7, 1.05. 6. 2.65 and ^. 



WRITTEN EXERCISES 

Add: 



1. 


2. 


3. 


175.046 


2000.002 


17.0942 


22.8 


70.7 


864.18 


2095.0743 


496.2938 


29.046 


876.21 


27.046 


79S| 


5.099 


299.0011 


86.09^ 


613.2 

1 


17i 


2.064| 



4. 5. 6. 

Make up three examples of 8 addends each, the 
greatest denominators bemg 100, 1000, and 10000, 
respectively. 

, ■ • • ■ 

SUBTRACTION OF DECIMALS 

ORAL EXERCISES 

47. 1. Subtract at sight, 3.15 from 7.29. 

2. Subtract at sight, 18.07 from 26.13. 
Prove examples 1 and 2, 



•¥ » 
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3. Subtract at sight, 13.48 from 32. 

4. Subtract at sight, 7.019 from 25.16. 

5. Subtract at sight, 42.008 from 90. 

6. Subtract at sight, 31.117 from 74.006. 

WRITTEN EXERCISES 
1. 2. 3. 

From 100^ From 175.18 From 1000.001 
take 72.086 take 76^ take 93.0089 

4. S. 6. 

From 1000^ From 1111.01 From 1000 
take 273.18 take 783.968 take .001 

7. Find the difference between 1762.0018 and 
963f 

8. Find the difference between 1.009 and l.&|-. 

9. Find the difference between .75 and 75. 

10. Find the difference between 2000 and 
1674.823. 

MULTIPLICATION OF DECIMALS 

DiFFEBENT PkOCESSBS USED IK MULTIPLICATION OF 

Decimal-s 

4& 1. To multiply a decimal by a whole number. 
Multiply : .6 by 12 ; .008 by 32 ; .164 by 11. 

.6 .008 .164 

12 _32 11 

7.2 .256 1.804 
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Multiply : 7.4 x 26 ; 18.02 x 32 ; 17.009 x 14. 

7.4 18.02 17.009 

26 32 14 



444 3604 68036 

148 5406 17009 



192.4 576.64 238.126 

2. To multiply a decimal by a whole number end- 
ing in one or more ciphers. 

A. Multiply 3.75 by 10; by 100; by 1000. 

3.75 3.75 3.75 

10 100 1000 

37.5P 375.f)^ 3750.(2I)2> 

Principle. The removal of the decimal point cm 
tktce to the right, multiplies the decimal by 10; the 
removal of the decimal point two places to the right, muU 
tiplies the decimal by 10 times 10, or 100; the removal 
of the decimal point three places to the right, multiplies the 
decimal by 10 times 100, or 1000; and so on. 



Multiply : 6.4 x 20 ; .263 x 300 ; 7.025 x 750- 

6x4. x26.3 7x0.25 

20 300 750 

128. 78.9 35125 

49175 
5268.75 

Note that 'm each example, the decimal point is moved as 
many places to the nght as there are zeros at the right of the 
multiplier. J 
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3. To multiply a whole number by a decimal. 
Find : .7 of 63 ; .18 of 25 ; .009 of 156. 

63 25 156 

.7 .18 .009 



44.1 200 1,404 

25 
4.5)J 

Multiply: 726 by 8.2 ; 64 by 1.005; 826 by 
1.3. 

726 64 826 

8.2 1.005 1.3 

1452 320 2478 

5808 64 826 



5953.2 64.320 1073.8 

4. To multiply a decimal by a decimal. 

Find : .7 of .125 ; .008 of .25 ; .08 of 2.7. 

.125 .25 2.7 

.7 .008 .08 



.0875 .002PP .216 

Multiply: 26.4 by .005; 84.4 x 9.05. 

26.4 84^4 

.005 9.05 



.132jJ 4220 

• 7596 ^ 
763.820 

49. Rule. Multiply as with whole numbers, and 
point off as many places from the 'right of the product 
as the sum of the decimal places 'iii''bb^' multiplicand 
and multiplier. 
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ORAL EXERCISES 



3 
5 

7 
9 
XI 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
43 
45 
47 



50. 1. Multiply. 9 by 5 

. Multiply .15 by 7 

. Multiply .25 by 6 

. Multiply .30 by 10 

. Multiply .78 by 3 

. Multiply 16 by .2 

. Multiply 7 by .04 

. Multiply 12 by .12 

. Multiply 28 by .03 

. Multiply 70 by .07 

. Multiply .2 by .5 

. Multiply .15 by .6 

. Multiply .22 by .05 

. Multiply 4.6 by 3 

. Multiply 9 07 by 7 

. Multiply 3.85 by 10 

. Multiply v4.9 by 20 

. Multiply 2a0 by 30 

. Multiply.7by 2.5 

. Multiply 8 by 4.3 

. Multiply 1.5 by 1.5 

. Multiply 2.7 by 1.1 

. Multiply 8.01 by .1 

. Multiply 9.2 by 1.2 



2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 



Multiply .12 by 6 
Multiply .08 by 4 
Multiply .02 by 12 
Multiply .49 by 2 
Multiply .85 by 10 
Multiply 25 by .3 
Multiply 9 by .06 
Multiply 10 by .14 
Multiply 45 by .06 
Multiply 55 by .008 
Multiply .4 by .8. 
Multiply .18 by .06 
Multiply 2.5 by 8 
Multiply 15.2 by 5 
Multiply 12.3 by 9 
Multiply 3.85 by 100 
Multiply 4.09 by 200 
Multiply 12 by 1.6 
Multiply 5 by 3.6 
Multiply 11 by 6.5 
Multiply 2.6 by .04 
Multiply 3.01 by .3 
Multiply 15.13 by .01 
Multiply 4.01 by 1.2 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



WRITTEN 

Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 



EXERCISES 

•.275 by 21 
.508 by 18 
.418 by 37 
.3007 by 85 
.649 by 28 
.5326 by 73| 
.461 by 79 
.3105 by 27^ 
.7006 by 39 
.2514 by 341 
135 by .142 
295 by .106 
732 by .1305 
829 by .368 
694 by .208 
365 by .129 
582 by .4009 
135 by .165 
238 by .1029 
2005 by .1008 



Find the products : 

21. .295 X. 16 
23. .631 X .47 



22. .147 X. 27 
24. .278 X. 109 



'V 
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as. .306 X. 105 26. 27.4 x. 009 

27. 11.5x37 28. 16.02x29 

29. 13.08x42 ao. 20.06x20 

ax. 31.08x4000 32. 3.004x1050 

33. 40.09x200 34. 100.6x500 

35. 305.01x40 36. 245x1.15 

37. 126x2.43 38. 219x3.18 

38. 491x3.78 40. 502x14.06 
41. 298x24.01 42. 12.09x3.95 
43. 42.19x6.31 44. 63.05x19.63 
45. 40.04x6.03 46. 55.27x2.79 
47. 44.07x20.09 48. 21.95x2.05 
49. 29.16x3.84 so. 38.41x30.04 
51. 723.8x72^ 52. .625x6.25 
53. 6.486x400^ 54. .072x10.1 
55. 7200 X. 047 56. 864x1.009 
57. 372.8x4000 58. 92.17 x. 005 
59. 68fx9.72| 60. 43.85x246.7 
61. 3.097x800 62. 6.29x18.004 
63. .42^x7000 64. 76.48x1.01^ 
65. 36.8x2950 66. 628.43x70 
67. 35.008x17.6 68. 6.29^x100.2 
69. 40.872 X. 015 70. 1800x1.0007 
71. 176.29 X. 003 72. 296.13x1.0302 
73. 58.021x7.09 74. 594.19x4.090 



74 



DECIMAL FRACTIONS 



DIVISION OF DECIMALS 
Division by a Whole Number 

ORAL EXERCISES 

51. 1. Divide by 2 : 6; 6 tenths; .6; 6 hun- 
' dredths; .06; 006. 

2. Divide by 4: .24; .024; .28; .028; 2.4; 2.8, 

3. Divide by 5: .5 or 50; .6 or 60; .07 or .070, 

4. Divide by 6: 72 yd.; 120 ct.; 156 thou- 
sandths ; 1266 hundredths. 

5. Find quotients : 

6 )72 yd. 6 )$ 1.20 6 )$ 7.92 6 )$27.30 



ORAL EXERCISES 

52. Find quotients quickly : 

1. 4.8-^4 5. .075^15 

2. .036-1-6 6. 63.7 -«- 7 

3. .64-^8 7. .81-^9 

4. 1.44 -^ 12 8. 1.25-^5 



9. .54-^6 

10. 7.2-^8 

11. .0018 -^ 9 

12. ;096-^12 



Division by 10, lOO, lOOO, etc. 

53. Using short division, divide .36 by 10; 27.4 
by 100; 723.8 by 1000. 



10).360 
.036 

or 

.36-^10=.036 

Proof 
.036xl0=.36p 



100 )27.400 
. ..274 

or 

27.4-j-100=.274 

PaooF 
.274x100=27.400 



100 0)723.8000 
.7238 . 



or 



723.8-5- 1000= .7238 
Proof 

.7238x1000=723.8001} 
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It has already been shown (page 69) that to mul- 
tiply a decimal by 10, or 100, or 1000, the decimal 
point is moved one, or two, or three places to the 
right Division is the reverse of multiplication. 

Rule. To dwide a number by 10, or 100^ or 1000^ 
the decimal point is moved one, or two, or three places to 
the left. 

Decimal ciphers are prefixed, when necessary, to 
give the quotient the proper number of decimal 
places. 

ORAL EXERCISES 

Divide by 10 : Divide by 100 : 



1. 76.8 


6. 6428.5 


2. 276.42 


7. 720.91 


3. 75.18 


8. 86.487 


4. 300.9 


9. 290.83 


5. 7258.11 


10. 1194.2 


Divide by 1000 : 




11. 26849.3 


14. 298.462 


12. 829.46 


15. 1799.34 


13. 700.863 


16. 82927.2 



54? WRITTEN EXERCISES 

1. 76.45+30 = ? 5. 57.68+ 80 = ? 

2. 389.2+70 = ? 6. 86.433 + 300 = ? 

3. 6.495 + 50 = ? 7. 176.75 + 500 = ? 

4. 728.4 + 40 = ? 8. 4956.7 + 700 = ? 
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Division by a Decimal 

55. Divide : 

1. 4)8 2. A]^ 3. .Q4).08 4. .004 ).008 

.8-^ .2 = 

5. Explain \ .08 -f- .02 = ^8. -8-2.== 4. 

.008^.002 = 

If the divisor is multiplied by 10, what must be 
done to the dividend to secure the same quotient ? 
If the divisor is multiplied by 100 ? By 1000 ? 

6. How may .8h- .2 be changed to 8. -s- 2.? 

7. How may .08 -+- .02 be changed to 8. -*- 2.? 

8. How may .008 -f- .002 be changed to 8 -»- 2. ? 

This recalls the important 

Principle. Multiplying both dividend and divisor 
by tlie same number does not change the quotient. 

SUMMARY OF DIVISION OF DECIMALS 

Different Processes used in Division of Decimals 

Short Division 

56. 1. To divide a decimal by a whole number. 
.375-5-5 26.084 + 4 

5 ).375 4)26.084 

*075 6*521 

* Always place the decimal point io the quotient before beginning 
to divide, 
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LoNO DnmioN 




.0875-1-: 


25 




164.018 -H 32 


*0036 






6*126^ 


26).0876 




32)164.018 


76 






160 


126 






40 


125 






32 
81 
64 
178 
160 
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2. To divide a decimal by 10, 100, 1000. 
.42^10; 15.6-^100; 612.5^-1000. 



10 ).420 
.042 
or 
.42-*- 10 =.042 



100 )15.600 
.156 
or 
15.6 -I- 100 = .156 



1000 )612.5000 
.6127 



or 



612.5 -I- 1000 = .612. 



Rule. To dwide a number by 10, 100, or 1000, the 
decimal point is moved one, or tuH>, or three places to the 
left. 

Decimal ciphers are prefixed to the quotieDt, when necessary, 
to give the proper number of decimal places. 

3. To divide a whole number by a decimal. 

360 -I- .18 264-1-4.4 

2000* • 60* 



xl8.)360x00. 
36 



4x4.)264x0. 
264 



* Always place the decimal point in the quotient before beginning 
to divide. 
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4. To divide a decimal by a decimal. 
.125-^.5 345.6 -H .012 

x5. )xiy25 x012. )345x600 . 

*25 28800* 

.1728-1-2.4 34.56 -i- 7.2 

*072 4*8 

2x4.)xl.728 7x2.)"34;^ 

168 ' 288_ 

48 576 

48 576 

5. To divide a decimal or a whole number by a 
complex decimal. 

.125-^.31 2000^.99^ 

x3|.)xl.25 x99i.)2000x00. 
J 3 _3 3 

11 )3.75 298)600000 

.34^ divide ais in whole numbers. 

27.14-!- .02^ 7500-i-1.02f 

x02|.)27xl4. Ix02f.)7500x00. 
7 7 6 6^ 

1 5)18998.00 617)4500000 

1266.53^ divide as in whole numbers. 

w 

57. Rule. 1. Change the divisor to a whole num- 
ber by moving the decimal point to the right of the last 
figure. 

2. Move the decimal point in the dividend as many 
places to the right as the decimal point was moved in the 
divisor ; if necessary, annex ciphers to the dividend. 

• Always place tbe decimal point in the quotient before beginioing 
to divide. 
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3. Place the dedmal point in the quotient directly 
atrave the decimal point in the dividend. 

4. Divide as with whole numbers. 



ORAL EXERCISES 



58. 1. Divide 15 by 3 
3. Divide .21 by 7 

8. Divide .08 by 4 
7. Divide .035 by 5 

9. Divide .213 by 3 
11. Divide 240 by .3 
13. Divide 150 by .5 
15. Divide 279 by .9 
17. Divide 252 by .06 
19. Divide 252 by 1.2 

Find quotients : 

21. .34 + .2 

23. .35 -^ 7 

28. .06 -!- .2 

27. 1.2 + .4 

29. 1.8 ■+■ .d 

31. 6.4 ■+■ .9 

33. 4.2 -J- 10 

35. 4.2 -f- .01 

37. 5.6 -t- .2 

39. 47.3 -!- 10 



2. Divide .l5 by 5 

4. Divide .32 by 4 

6. Divide .36 by 9 

8. Divide .045 by 9 

10. Divide .168 by 8 

12. Divide 240 by 4 

14. Divide 150 by .16 

16. Divide 336 by .8 

18. Divide 165 by .05 

20. Divide 330 by 1.1 



22. .80 -I- .6 

24. .24 -•- .3 

26. .21 -I- .3 

28. 1.2 -«- .6 

30. 3.6 -I- .9 

32. 1.11 -•-.3 

34. 4.2 -*- .1 

36. 5.6 + 2 

38. 5.6 + .02 

40. 47.3 -*- 100 
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41. 47.3 -t- 3000 42. 5.64 + 20 

43. 5.64 + 200 44. 5.64 + 2000 

45. 7.5 + 1.5 46. 10.8 -f- 1.2 

47. 10.8 + 1.8 48. 7.8 + 1.3 

49. 8.5 + 1.7 so. 1.14 + 1.9 

WRITTEN EXERCISES 

1. Divide .576 by 16 2. Divide .1204 by 28 

3. Divide .578 by 17 4. Divide .714 by 34 

5. Divide .987 by 21 6. Divide .728 by 56 

7. Divide .2546 by 38 8. Divide .3528 by 49 

9. Divide 296 by ,8 10. Divide 696 by .24 

IX. Divide .216 by .6 ; by .06 ; by .006. 

12. Divide 2.835 by .07 ; by 7 ; by .007. 

13. Divide 556 by .21. i4. Divide 814 by .37. 
15. Divide 957 by 3.3. 16. Divide 1148 by 2.8. 

17. Divide .6732 by .18 ; by 1.8 ; by .018. 

18. Divide .03125 by 12.5 ; by .125 ; by .0125. 

19. Divide .0814 by .022 ; by 2.2 ; by .0022. 

20. Divide 27.82 by 1.07 ; by .0107.; by .107. 
21. .117 + .13=? 22. .112 ^-. 16=? 
23. .133 -»- .19 = ? 24. .184 -i- .23 = ? 
25. .828 -*- .16 = ? 26. .1608 -i- .67 = ? 
27. .1924-^.26=? 28. .2856 -i- .84 = ? 
29. .2183 -i- .59 = ? 30. .4368 + 91=? 
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Find quotienta : 






31. 


.432 -h 1.6 


32. 


.425 -!- 1.7 


33. 


2.322 H- 2.7 


34. 


1.404 -i- 3.6 


35. 


1.645-5-3.5 


36. 


7.904-5-1.04 


37. 


1.05-^3.75 


38. 


6.194-5-3.8 


39. 


2.9087 -f 2.9 


40. 


23.435^-1.09 


41. 


9.844-1-1.02 


42. 


9.399+2.41 


43. 


.015704 -H .013 


44. 


.003213 -^ .009 


45. 


.001524 -h .012 


46. 


10.165 + .008 


47. 


4.38-^.012 


48. 


210.672-5- 3.08 


49. 


6.1194-1-1.302 


50. 


220.671 -1- .107 


51. 


1000 ^ 3^ 


52. 


750.42 H- .OOf 


53. 


720.01-1-1.02^ 


54. 


7000 ->- .98^ 


55. 


204.75 -^l.Olf 


56. 


1750-1-1.181 


57. 


601.83 -^l.OoJ 


58. 


350 + .007 


59. 


4005-^-1.007 


60. 


80 -.- .0004 
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Perform the operations indicated by the signs : 

a. 26 -h 18.9x1.025 

62. 385.4-27.18-^2.5 

63. 7000 -I- 86.75 -!- .015 

64. 7.2x7.2-!- .0012 

65. 394.6-70.375-1-18.46x20.7 

66. 13.4 -I- 78.315 X 4.8 -f 200 

67. 77.4x3.7^-5-100 

68. 2000 -5- .99^ 
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TYPE PROBLEMS INVOLVING FRACTIONAL 
RELATIONS OF NUMBERS. (Decimal Fractions) 

There are three types of problems involving 
multiplication and division of common fractions. 
(See pages 43 and 44.) The same three types of 
problems are found in multiplication and division 
of decimal fractions. 

First Type Problem : To find a part of a number 

59. Common Fractions. A carpenter receives 
$24 for a week's work. How much does he re- 
ceive for working f of a week ? 

Decimal Fractions. A laborer mixed 250 lb. 
of mortar. .84 of it was sand. How many pounds 
of sand were used ? 

Explanations 



Common Fractions 

The amount received for |- 
of a week is f of the amount 
received for a week. There- 
fore the amount is 

I- of $24:= $20 Ans. 



Decimal Fbactions 

The amount of saud is .84 
of the amount of . mortar. 
Therefore the amount of 
sand is .84 of 250 lb., or 

.84 X 250 lb. = 2iO lb. uins. 



Second Type Problem : To find what fraction one num- 
ber is of andtlier number 

60. Common Fractions. A storekeeper had 70 
packages of oatmeal ; he sold 35 packages. What 
part of his stock did he sell ? 



TYPE PROBLEMS 



83 



Decimal Fractions. A storekeeper had 74 

packages of oatmeal ; he sold 35 packages. What 

part of his stock (expressed in decimals) did he 

sell ? 

Explanations 



Common Fractions 

The part sold is 35 pack- 
ages out of 70 packages, or 
^ or ^ of the total stock. 



Decimal Fractions 

The part sold is 35 pack- 
ages out of 74 packages, or 
ff or .47^1 of the total stock. 



Third Type Problem : To find a number when a fractional 

part of It Is given 

61. Common Fractions, f of the number of 
pupils in a class is 27. How many pupils are 
there in the class? 

Decimal Fractions. .76 of the population of 
a town is 4066. What is the population? 

Explanations 



Common Fractions 

f of the number of pupils 
is 27. Therefore ^ of the 
number of pupils equals ^ of 
27. 

All the pupils will equal 
5 times (^ of 27) or 

f of 27 = 45 Ans. 

A shorter explanation is : 
^ of the number of pupils 
equals 27. 

All the pupils will equal 
I of 27 = 45 Ans. 



Decimal Fractions 

.76 of the population 
equals 4066. Therefore .01 
of the population equals 
4066 -5- 76 (or ^ of 4066). 

The total population will 
equal 100 times (4066 ^- 76) 
or 5350 Ans. 

A shorter explanation is : 
.76 of the population equals 
4066; therefore the popula- 
tion equals -V^^ of 4066, or 
4066 -f-.76 = 5350 ^ws. 
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ORAL EXERCISES 

62. 1. 4 is what part of 6 ? Of 8 ? Of 12 ? 
(Give the answers in .OO's.) 

2. 7 is what part of 8 ? Of 10 ? Of 20 ? 

3. 5 is what part of 15? Of 25? Of 35? 
Of 45? 

4. 6 is what part of 30 ? Of 36 ? Of 48 ? 
Of 60? 

5. 8 is what part of 12? Of 20? Of 32? 
Of 100 ? 

6. J is what part of ^? Of f ? Of |? Of IJ ? 

WRITTEN PROBLEMS 

(Give answers in .OO's.) 

63. 1. A man spent $ 24 out of an allowance of 
$420. What part did he spend? What part did 
he have left ? 

2. There are 756 pupils present in a school of 
800. What part of the school is absent ? 

3. A farmer having 720 sheep, sold 600 of them. 
What part did he sell ? What part of the flock did 
he keep? 

4. If he had sold 40 sheep more than he did^ 
what part of the flock would have been left ? 

5. 4550 grains is what part of an avoirdupois 
pound ? 



5. 
6. 
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ORAL EXERCISES 
(Give answers in .OO's.) 

64. 1. 4 in. = what part of a foot ? 

2. 8 hr. = what part of a day ? 

3. 24 in. = what part of a yard ? 

4. 6 in. = what part of 2 ft. ? 
12 oz. = what part of a pound (avoir.) ? 
75 lb. = what part of a hundredweight ? 

7. 1500 lb. = what part of a ton ? 

8. 15 min. = what part of an hour ? 

9. 40 min. = what part of 2 hr. ? 
10. 24 qt. = what part of a bushel ? 

ORAL PROBLEMS 

65. 1. Mary is 16 yr. old. John's age is .80 of 
Mary's age. How old is John ? 

2. A farm of 60 acres contains .15 of woodland. 
How many acres of woodland ? 

3. 14 pupils are absent ; this is .05 of the num- 
ber on register. How many pupils are on register ? 

4. My coat cost $ 18, which is .12^ more than 
the cost of my dress. Find the cost of the dress. 

5. A 50-cent knife was sold for 55 ct. How 
many .OO's were gained ? 
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- METERS 

66. A meter is an instrument used for measuring 
and recording the quantity, force, and pressure of a 
fluid passing through it. The meters in general use 
are gas meters, water meters, and electric light meters. 

The dials of most meters are read in the decimal 
scale. The indicator on an ordinary gas meter 
looks like the following diagram. 



^ iMLUo^ 







^o!!l£li2l♦^ 



^2*i£!i«i^o 




No. 4 



No. 3 



No. 2 



No. 1 



Dial No. 1 in a complete revolution records 1000 
cu. ft. of gas. Each division on that dial represents 
100 cu. ft. of gas used. The hand points to 5. 
This indicates that 500 cu. ft. of gas have been 
used since the last thousand was recorded. 

Whenever the hand of dial No. 1 makes a com- 
plete revolution, the hand of dial No. 2 moves from 
one division to the next. The hand of dial No. 1 
now represents 500 cu. ft. When the hand of dial 
No. 1 completes its revolution, the hand of dial 
No. 2 will reach division 2 on its own dial. 
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In the same way, an entire revolution on dial 
No. 2 will cause the hand of dial No. 3 to move 
through one division. 

Ten complete revolutions of the hand of any dial 
will produce one complete revolution of the hand 
of the dial next on the left. 

EXERCISES 

1. Read the record on dial No. 1. 

2. On dial No. 2. 

3. On dial No. 3. 

4. On dial No. 4. 

5. Read the entire number of cubic feet of gas 
used, as recorded on the face of the meter. 

6. Where would the hands be to represent the 
use of 629,200 cu. ft. ? 

7. On December first, a gas meter indicated 
169,300 cu. ft.; on January first the meter recorded 
176,200 cu. ft. What was the amount of the bill 
at 80 ct. per M. ? 

Process 

..... •. . • • 

Present state of meter 176,200 
Previous state of meter 169,300 

... i T 1 

Amount used 6900 cu. ft. 

6900 cu. ft. = 6.9JJJJ M (or thousands) 

$5-52 amount of bill. 
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8. Make out gas bills for the following: 
Present state of meter, 268,400; previous state 

of meter, 236,900. Rate, 87^ ct. per M. 

Previous state of meter, 187,400 ; present state 

of meter, 2Q1,000. Rate, $1 per thousand. 
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67. The following- shows the general form of 
bill : . ■■ ■ ■ --- .y- • ■ f -' 

Albany, N.Y , Jan. 9, 1911. 
Mr. Donald Stuart, 

72 State St. r ^. . - . ~ . 

Bought of JOHN G. MYERS ;90> ' . 
North Pearl Street 



"Terms : Cash 



Telephone, Main 400 



49 


10 


> \ ■- * 






• .'• 




Dec. 


11 


6 yd. Ribbon .43 


2 


58 


- 


1 


<t 


16 


1 doz Napkins 


3 


60 




- 


F" ■ 


22 


6^ Handkerchief s .35 


2 


10 




18 

• 

i 



Received payment, Jan. 11, 1911 

John G. Myers Co. '. 
per TowNSEND 

A bill should show: 

1. The place and date of sale. . . . 

2. The name and address of the buyer; or debtor. 

3. The name and address of the seller, or creditor. 

4. The quantity, name, and price of each item. 

5. The total amount or footing... 



BILLS AND STATEMENTS 



89 



The creditor sends the bill to the debtor. When 
the debtor pays the bill, he usually g^ts fr^iA the 
creditor a receipt or acknowledgment that th^ bill 
has been paid. In moat cases acknowledgment is 
made on the bill itself by the creditor or his reprei- 
sentative, who signs his name after the words 
" Received Payment " or " Paid." If a representa- 
tive of the creditor receives the money, he usually 
signs his employer's name and then his owjn name 
preceded by the word " per " or " by.'* 

The following is a model form of statement. 

Chicago, III., Mar. 28, 1911. 
Mb. Alfred R. Beeves 

Dayton, Ohio ,. 

* • • , ^ 

In account with F. R. MANSFIELD 



19 


11 


Dr. 










Feb. 


1 


To acct rendered 


668 


40 






Feb. 


8 


« Mdse 


(505 


80 






i( 


15 


Or. 


1860 




3024 


20 










Feb. 


9 


By cash 


650 








<< 


29 


€< u 


600 




.. 




Mar. 


1 


Balance 


1000 




2150 








874 


20 



The above is Mr. Mansfield's statement to Mr. 
Reeves. It shows that Mr. Reeves is Mr. Mans- 
field's debtor for the various amounts represented 
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by his purchases. These amounts are placed in the 
debit account/ marked Dr. 

The statement ftlso shows that Mr. Reeves is 
Mr. Mansfield's creditor for the various amounts 
represented by his payments. These amounts are 
placed in the credit account, marked Cr. 

FORM OF CHECK 



CoinnKrcUl Sanh of WiMcay 

STATE STREET 

Pay to the order of f<^kyv ^. 7fl\f&\^ &o. : 



Reverse Side of Check 

I. IXDORSEMENT FOR DEPOSIT IN A BaxK 
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Reverse Side of Check 
II. Indorsement for Transfer from One Owner to 

ANOTHER 




EXERCISES 

Make out, foot, and receipt the following bills. 
Supply necessary dates, names, and addresses. 

1. G. C. Hunt bought of Stern Bros. : 1 pr. shoes 
at $5.50; 6 pr. stockings @ 3 pr. for a dollar; 
1 doz. towels for $2.75. 

2. The Baker & Taylor Co. sold to you: 1 copy 
Lady of the Lake, $ .75 ; 3 copies Shakespeare @ 
$2.25; 1 set Dickens, $27. 

3. Turkey 11 J lb. @ 24 ct. ; Chickens 8f lb. @ 
18 ct.; 9^ lb. Roast Beef @ 22 ct. 

4. A plumber repairs a leak in a water pipe in 
Mrs. Brown's house. He charges for 3 J days' work 
for a man and his helper ; and $ 1.75 for materials 
used. 



DENOMINATE NUMBERS 

6a Numbers like 8 marbles and 15 horses are 
concrete numbers. Numbers like 8 and 15 are 
abstract numbers. Numbers like 10 bushels, $8, 
or 15 inches, in which the unit of measurement 
has been established by law or by general usage, 
are denominate numbers. 

A number consisting of two or more units of the 
same kind is a compound denominate number, as 
1 yd. 3 in.; 7 lb. 4 oz.; 6 da. 2 hr. 40 rain. 

Denominate numbers are divided into tables of 
weights, measures, and values. 

Tables of Weights, Measures, and Values . 

NoTjs. All the tables of weigh ts^mes^sures, and values (except 
those of the Metric System) are here given for reference. The 
ihosE ii^ijortant tables are marked ^. AH or nearly all the steps 
of tables marked ^ should be meniorized. 

.V Some of the denominations are no longer in general use. The 
Samples selected for application are^ chosen from the tables and 
terms now in frequent use; 

,v : li is ^u^gested that teachei^s reduce the work in reductipn, ad- 
diition; subtraction, multiplication, and division of denominate 
ii umbers to a minimum. Long examples and large numbers 
should be avoided. The methods, of solution should conform to 
business usage. 
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69. Tables of Weights 



Avoirdjupais 


Weight * 


7000 (Troy) grains (gr.) 


= 1 pound (lb.) 


16 ounces (oz.) 


= 1 pound (lb.) 


100. ponnds . 


= 1 hundredweight 




(cwt.) 


2000 pounds 


= 1 ton (T.) 


2240 pounds 


= 1 gross or long ton 


A * M >. 


(L.T.) 



An ounce avou'dupois weighs 43 7|^ Troy grains 



Troy Weight 

24 grains = 1 pennyweight (dwt.) 

20 pennyweights = 1 ounce (oz.) 

12 ounces a* 1 pound (lb-) 

5760 grains = 1 pound 



An. ounce Troy weighs 480 Troy grains 



f r 



Apothecaries' Weight 

20 grains (gr.) = 1 scruple (so. or 3) 
3 scruples = 1 dram (dr. or 3) 
8 drams = 1 ounce (oz. or S ) 

12 ounces = 1 pound (lb.) 



i 
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MiscellaneouB Weights 


60 pounds (lb.) = 1 bushel x)f potatoes 


32 pounds 


= 1 bushel of oats 


60 pounds 


= 1 bushel of wheat 


56 pounds 


= 1 bushel of corn (shelled) 


56 pounds 


= 1 bushel of rye 


48 pounds 


= 1 bushel of barley 


80 pounds 


= 1 bushel of coal 


200 pounds 


= 1 barrel of pork 


196 pounds 


= 1 barrel of flour 


56 pounds 


= 1 firkin of butter 


62^ pounds 


= 1 cubic foot of water 



70. Tables of Measures 



Areas or Surface Measures 
144 square inches (sq. in.) = 1 square foot (sq. ft.) 
9 square feet = 1 square yard (sq.yd.) 



9 square feet 
30J square yards 
160 square rods 
640 acres 

36 square miles 



— * square yard (sq.yd.) 
=s 1 square rod (sq. rd.) 
s= 1 acre (A.) 
== 1 square nxile(sq. mi.) 

or section 
'= 1 township 
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Length or Linear Measure * 


12 inches (in.) = 1 foot (ft.) 


3 feet ' 




or 


= 1 yard (yd.) 


36 inches 





5^ yards 
or 
16^ feet 
320 rods 
or 
1760 yards 

or 
5280 feet 

39.37 inches 
.6214 mi. or f mile 



lrod(rd.)t 



1 mile 



1 meter (m.) 

1 kilometer (km.) 



Table of Volume or Contents 
1728 cubic inches (cu. in.)« 1 cubic foot (cti. ft.) 
27 cubic feet = 1 cubic yard (cu. yd.) 

128 cubic feet = 1 cord | 



f The rod is sometimes called a perch or a pole. 

t A cord of wood is a pile of wood 4 ft. wide, 4 ft. high, and 8 ft. 
long. 4'x4'x8'=128 cu. ft. A cord fool is a straight pile of wood 
4'x4'xl'. 
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Surveyors' Linear Measure 
7.92 inches = 1 link (11) 
66 feet or 100 links = 1 chain (ch.) 

80 chains = 1 mile (mi.) 



Surveyors' Surface Measure 
625 square links (sq. li.) = 1 square rod 
16 square rods = 1 square chain 

10 square chains = 1 acre (A.) 



Apothecaries 


' Liquid Measure 


» 


60 drops 


* 1 fluid dram 


(f^ 3) 


8 fluid drams 


= 1 fluid ounce 


(f. S) 


16 fluid ounces 


i= 1 pint (O.) 




8 pints 


= 1 gallon (Cong.) 



Miscellaneous Measures of Length or Surface 

4 inches =1 hand (used in measuring 

the height of horses) 
6 feet =1 fathom (used in measuring 

the depth of water) 

li miles . = 1 Jcnot or nautical mil^ 

■ .*. • 

100 square feet = a square (of roof, pavement) 
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Measure of Time * 


60 seconds (sec 


.)= 1 minute (min.) 


60 minutes 


= 1 hour (hr.) 


24 hours 


= 1 day (da.) 


7 days 


= 1 week (wk.) 


365 days 


== 1 year (yr.) 


366 days 


= 1 leap year t 



Days by Months 


January 
March 


- 


May 
; July 
August 
October 


31 days 


December 

1 


1 


April 
June 
September 

November 

1 


30 days 


February 


28 days in a common year 

29 days in a leap year 



t According to the ordinary calendar, every year whose date num- 
ber is divisible by 4 is a leap year, unless the date number ends in two 
ciphers ; in this case, only years whose <late number is divisible by 400 
are. leap years ; 1900 was not a leap year ; 2000 will be a leap year. 

H 
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Measure of Angles 


60 seconds (") 


= 1 minute (') 


60 minutes 


= 1 degree (°) 


90 degrees 


= 1 right angle (rt. Z) 




or 1 quadrant 


360 angle degrees 


= 4 right angles 


360 afc degrees 


= 1 circumfetence 



Miscellaneous Tables 
12 things = 1 dozen (doz.) 

12 dozen or 

> 

144 things 

12 gross or 

1728 things 

20 things = 1 score (sc.) 

24 sheets = 1 quire (qr.) 

20 quires or 



= 1 gross (gro.) 



= 1 great gross (gt gro.) 



480 sheets 



= 1 ream (rm.) 



Liquid Measure ^ 

4 gills (gi.) = 1 pint (pt.) 

2 pints «= 1 quart (qt.) 

4 quarts = 1 gallon (gal.) 



A liquid gallon contains 231 cu. in. 
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Dry Measure % 
2 pints (pt.) = 1 quart (qt.) 

8 quarts = 1 peck (pk.) 

4 pecks or 



32 quarts 



= 1 bushel (bu.) 



The standard or Winchester bushel is a cylinder 
18^ in. in diameter and 8 in. deep. It contains 
about 2,150.42 cu. in. or about ^ cu. ft. 



71. Tables of Values 



U. S. Money % 


10 mills (m.)«= 1 cent (ct.) 


10 cents « 1 dime (d.) 


10 dimes 




or 


-1 dollar (S) 


100 cents 

1 




10 dollars ■= 1 eagle 


20 dollars == 1 double eagle 



English Money 


4 farthings 


(far.) = 1 penny (d.) 


12 pence 


= 1 shilling (s.) 


20 shillings 


= 1 pound (£) 


21 shillings 


«= 1 guinea (G.) 
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Table of Money Equivalents 


CouNT&T Standard 


Appbozimatb Exact 


United States^ 
and Canada 


Dollar 


Valub Value 
$1.00 . $1.00 


Great Britain Pound (sterUng) 6.00 4.8665 


Germany 


Mark 


.25 (4 to the dollar) .238 


France 


Franc 


.20 (6 to the dollar) .193 


Russia 


Ruble 


.75 (4 to 3 dollars) .772 


Austria 

t ■• . 


Crown 


,20 (6 to the dollar) .203 


Italy 

All these co 


Lira 


.20 (5 to the dollar) .193 


untries except Great Britain use a decimal 


currency. 
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FORMS OF REDUCTION OF DENOMINATE 

NUMBERS 

72. 1. Reduction to a lower denomination. (Re- 
duction Descending.) 

(a) Change 6 gal. to quarts. 

Process 

A ni \ ^ ] Explanation. There are 4 qt^ in 1 gal. 

r^ ' ' In 6 gal. there must be 6 x 4 qt., or 

^ 24 qt. 



24 qt. in 6 gal. 

(6) Change 6 gal. 3 qt. to quarts. 



.. I J .. ^, .. 



Procesd 



4 qt. in 1 gal, 

g Explanation. There are 4 qt, 

777 . . /. 1 in 1 gal. In 6 gal. there are 

24 qt. in 6 gal. 24 qt. 24 qt. plus 3 qt. = 27 qt. 

2T qt:inv6 gaL^a iqt. : . : ^ 

(c) Change |^ of a day to lower denominations. 

I • . ^ .1 ": , : '. 

-- of ^)J min. = 12 rain. m i. to • ii 

p .^. ... .: 19 hr. 12 min. Ans. 

(d) Change .175 of a year to months and days. 

12 mo. 30 da. 
.175 .1 



2.100 mo. 3 da. 2 mo. 3 da. Ans. 

101 
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2. Reduction to a higher denomination. (Reduc- 
tion Ascending.) 

(a) Change 74 in. to feet 

^^^^^^^ Explanation. Ift^iVin. There- 

12)74 in. fore, the number of feet = ^ of the 

6 ft. 2 in. number of inches. 

(&) Change 17,640 ft. to miles. 
315. 



5280)17640 

■tKQA EzpUmation. 1 f^.s^^rv ^^' 

. Therefore, the number of miles = 

180^15 ^^ of 17,640 = 3if mi. Ans. 

528 44 

(e) Change £ 16 78. &d. to £ and a decimal of 
a pound. 

Procew. 12 ) d. 6.0 

2^)s. .7x50 
£ 16.375. 

{d) Change 5 T. 12 cwt. 50 lb. to tons and a 

common fraction of a ton. 

Process EzpUnation 

60 lb. = J cwt. 12 cwt. 60 lb. = 12J cwt. 
12| cwt = what part of 20 cwt. (or 1 T.)? 

12J cwt. « 3^ of a ton = 6f T. Ans. 



12J^5 
20 8 
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EXERCISES ON IMPORTANT TABLES ONLY 
73. Avoirdupois Weight 

ORAL EXERCISES 

1. How many pounds in half a ton ? 

2. 1500 lb. is what part of a ton ? 

3. How many tons in 7000 lb.? 

4. .37^ of a ton equals how many pounds ? 

5. Change 1250 lb. to a fraction of a ton. 

WRITTEN EXERCISES 

1. 17f tons equals how many pounds ? 

2. Change 19,740 lb. to tons. 

3. How many pounds in 20 f long tons ? 

♦. 1350 lb. « how many .OO's of a ton ? 

5. What is the difference in pounds between 8 1 
long tons and 8| ordinary tons ? 

ORAL PROBLEMS 

1. How many 40-lb. bags of coal can be obtained 
from half a ton of coal ? 

2. A wheelbarrow holds 200 lb. of gravel. How 
many times will the barrow be fijled in, carting 2 
tons of gravel ? 

103 
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3. A table weighs 40 lb. The weight of 25 such 
tables Is what part of the weight of a ton? 

4. At ^ ct. a pound, what is the cost of J of a 
ton of ice ? 

5. How many 25-lb. bags of flour can be filled 
from a carload weighing 2 tons ? 

WRITTEN PROBLEMS 

1. Coal can be bought at ^6.50 a ton, or in 
80-lb. bags at 40 ct. a bag. How much does a man 
lose if he buys 150 bags during the. year ? . . 

2. A dealer pays $2.75 a ton (long) for ice. 
He sells the ice at 35 ct. a hundred pounds. What 
does he gain on the sale of 18 tons of ice ? (Allow 
a loss of 240 lb. to the ton for melting, etc.) 

3. A man bought 3 tons of iron scraps. He sold 
1250 lb. How many .OO's of his stock did he sell ? 

4. A 15-ton shipment of canned goods was 
packed in cases each containing 2 doz. 1-lb. ca«s. 
How many cans were used? How many ca^es? 

5. Freight costs 35 ct. a hundred pounds^ : What 
is the cost of a shipment of ISf tons ? 

74. Long Measure 

ORAL EXERCISES : .: .r: 

1. Change 45 in^' to yards. 

2. How many feet in half a mile t 

3. 180 in. = how many yards? 
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4. How many feet in 64 in. ? 

5, 27 in. = what part of a yard ? 

WRITTEN EXERCISES 

1. How many feet in lOf mi. ? 

2. Change 231 in. to yards. 

3. How many yards in | mi. ? 

4. 880 ft. = how many .OO's of a mile ? 

5. •ITI^ of a yard = how many inches ? 

ORAL PROBLEMS 

1. How many yards of ribbon are needed to bind 
a sofa pillow 20 in. square, allowing 4 in. for turn- 
ing comers ? 

2. How many tape loops each containing 6 in. 
can be cut from a roll of tape containing 3^ yd. ? 

3. How many rolls of wire 60 ft. in length will 
be required for a single telephone wire a mile 
long? 

4. At 30 ct. a yard, what is the cost of 24 in. 
of ribbon? 

5. A race course is ^ of a mile long. After a 
boy has run 200 yd.,, how much farther must be 
run to finish the course ? 

WRITTEN PROBLEMS ' 

1. How many yards of ribbon are needed to 
make 15 loops, each containing 8 in. ? 
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2. An aeroplane is 1| miles above the surface of 
the earth. How many feet must it still rise to 
reach an altitude of 10,000 ft. ? 

3. A wheel has a circumference of 120 in. How 
many times will it revolve in covering 225 yd. ? 

4. A road is 7| miles long. The land on one 
side of the road is divided into plots, each plot being 
75 ft. long. How many plots are there ? 

5. How many yards of fence are needed to in- 
close a square garden, 62^ ft. long ? 

75. Time Measure 

ORAL EXERCISES 

1. 15 min. is what part of 2 hr.? 

2. 7 mo. 15 da, is how much less than 1 yr.? 

3. How many hours in 5^ da.? 

4. 8 mo. = how many .OO's of a yard? 

5. How many minutes in 330 sec. ? 

WRITTEN EXERCISES 

1. How many days between Jan. 4 and June 
2? 

2. Add 90 da. to March 22. What is the date? 

3. What is the difference in years and months 
between October, 1876, and May, 1903 ? 

4. How many months in 16f yr.? 

5. 45 min, = what part of 3 hr. ? 
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ORAL PROBLEMS 

1. A clock strikes every 15 inin. How many 
times will it strike beginning at 8.30 a.m. and end- 
ing at noon ? 

2. A boy saves 3 ct. every day. How much will 
he save during the month of March ? 

3. How many days during June, July, and 
August ? 

4. A boy earns $ 4.50 per week. What will he 
lose by being absent for a day ? 

5. A boy requires 3 hr. in which to complete his 
work. What part of it can be completed in 
20 min. ? 

WRITTEN PROBLEMS 

1. A newsboy makes a profit of 40 ct. a day. 
What was his profit during January, February, and 
March, 1911 ? 

2. How many doses of medicine will a patient 
receive, who takes his medicine every 40 min. be- 
ginning at 9 A.M. and ending at 9 p.m.? 

3. John was born on Oct. 12, 1898. How old 
is he to-day ? 

4. How old was he on Feb. 7, 1909 ? 

5. A man borrowed a sum of money on Oct. 17, 
1910. He kept it 95 da. On what date did he 
return the money ? 



108 DENOMINATE NUMBERS 

76. Liquid Measure 

ORAL EXERCISES 

1. How many quarts in 72 gills T 

2. 2^ qt. equals what part of a gallon ? 

3. Change 17 pt. to gills. 

4. How many pints in .62^ of a gallon ? 

5. 10 gal. equals how many pints ?. 

WRITTEN EXERCISES 

1. How many pints in 7 gal. 3 qt.? 

2. 176 pt. equals how many gallons ? 

3. 3 gi. equals how many .OO's of 3 gal. ? 

4. 4^ gal. equals how many times 4 j pt. ? 

5. 2 qt. 1 pt. equals how much less than 1 gal.? 

ORAL PROBLEMS 

1. How many quart bottles can be filled from 
Bfgal.of oil? \ "w 

2. At 7 ct. a 1^ pint, what is the cost of 2 qt. of 
cream? 

3. A furniture polisher uses 1 pt. of polish every 
day. How many gallons of polish will he use in 
28 days? 

4. A cup of cider contains half a pint. How 
many cups of cider can he drawn from a 10-gal. 
keg of cider ? 

5. How much must be paid for 4 gal. of ice 
cream at 30 ct. a quart ? 
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WRITTEN PROBLEMS 

1. How many bottles, each containing 1^ pt. of 
oil, can be filled from 37| gal.? 

2. Ice cream costs a dealer $1 a gallon. He 
sells it in portions, eight to the quart. He charges 
6 ct. a portion/ What is his gain on 6^ gal. ? 

3. Creani idits 14 ct. a half pint. What is the 
bill for f of a gallon of cream ? 

4. From a can containing 15 gal. of milk, a 
farmer sells 3 qt., 5 qt., 7^ qt., and 10 qt. How 
much milk is not sold ? 

5. A family uses 3^ qt. of milk daily. At that 
rate, how many gallons of milk will it use during 
the months of March, April, Af ay , June, and July ? 

77. Dry Measure 

ORAL EXEfiaSES 

1. 12 qt. = what part of a bushel? 

a. How many pints in 1 pk. ? 

3. 3 pk. = how many .OO's of a bushel ? 

4. Change 58 qt. to pecks? 

5. Froth 1 bushel take 1 pk. 2 qt. 

■ ■ ■ ' • • ,- t ■ . ^ ■ ■ ... 

WRITTEN EXERCISES 

1. How many pints in 2i qt. ? 
3. 2f bu, = how, many quarts? 
• ; 3; £ 2 qti^l pt, = wh«,t part of a peck ? 
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4. How many bushels in 149 pk.? 

5. Change 30^ bu. to quarts. 

ORAL PROBLEMS 

1. A farmer uses 12 qt. of oats a day. How- 
many bushels, at that rate, will he use in 8 days ? 

2, A farmer uses 12 qt. of oats a day. At that 
rate, how long will 10 bu. of oats last ? 

. 3. Apples cost $2 per bushel. They were sold 
at 10 ct. a quart. What was the gain per bushel ? 

4. If 2 qt. of apples yield 1 cup of apple juice, 
how many cups of juice will 1 bushel of apples 
yield ? 

5. What will 2 pk. of carrots cost at 10 ct. a 
quart? 

WRITTEN PROBLEMS 

1. A bushel contains 2150.42 cu. in. How many 
cubic inches in 1 peck ? 

2. A boy earns 2 ct. a pint for gathering chest- 
nuts. What does he earn for gathering 10|^ bu. ? 

3. I can buy potatoes for 70 ct. a bushel, or else 
at the rate of 2 qt. for 7 ct. I prefer to buy at the 
latter price. What is my loss at the end of 12 
weeks if I buy 6 bu. of potatoes each week ? 

4. A farmer puts 72f bu. of pears into quart 
boxes. He packs them in crates, each crate con- 
taining 2 doz. boxes. How many crates are needed ? 



REDUCTION 111 

5. Apples cost $1.28 per bushel. For what 
must I sell them per quart to double my money? 

ORAL EXERCISE I 

78. Change at sight to the next lower denomi- 
nation: 

1. 7 ft. 7. $18 13. e^cwt. 

2. 9 T. 8. £ 5 14. 5^ pk. 

3. 101b. (avoir,) 9. 2 gro. is. 15 min. 

4. 6 hr. 10. 7 doz. i6. 3^ da. 

5. 5 gal. 11. 6f yd. 17. 5 leap yr. 

6. 7 bu. 12. 51 lb. (Troy) is. 6s. 

ORAL EXERCISE II 

Change at sight to the next higher denomina- 
tion: 



1. 


36 in. 


9. 


240 hr. 


2. 


40 pk. 


10. 


640 rd. 


3. 


16 pt. 


11. 


270 cu. ft. 


4. 


200 lb. (avoir.) 


12. 


210 da. 


5. 


300 min. 


13. 


3,000 sec. 


6. 


48 qt. (liquid) 


14. 


36 sq. ft. 


7. 


60 doz. 


15. 


200 dwt. 


8. 


100s. 


16. 


75 ft. 
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1 

i 

ORAL EXEtlCISE III \ 

Change at sight to the lowest denomination 
named : 

1. 2 ft. Sin. 9, £3 7s. 

2. 5 yd. 11 in. lo. 9s. &d. 

3. 3 bu, 1 pk. 11. $1 Id. 1 ct, 

4. 10 bu. 3 qt, 12.^ 5 lb. 7 oz. (Troy) 

5. 5 gal. 2 qt. 13. 100 sq. yd. 4sq. ft- 

6. 5 hr. 14 min, 14. 20 yd. 3 ft. 

7. 6 min. 25 sec. is. 1 yr. 8 mo; 5 da. * 

8. 1 yd. 1 ft. 1, in. 16. 7 bu. 5 qt. 

ORAL EXERCISE JV 

Change at aight to the denomination required : 

1. 75 in. to yards. 

2. 42 oz. to pounds (apoth.). 

3. 50 sheets to quires. 

4. 300 things to gross. 

5. 75d to shillings. 

6. 63 qt. to peeks* 

7. 54 da, to weeks. 

8. 97 da. to months. 

9. 10,560 ft. to miles. 

10. 215 pt. to gallons. 

11. 75 hr. to days. 

12. 30 oz. (Troy) to poimds. 
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WRITTEN EXERCISE I 

79. 1. Change 3 cu. ft. to cubic inches. 

2. Change 7^ mi. to feet. 

3. Change 12^ T. to pounds. 

4. Change £ 10 8s. to shUlings. 

5. How many pencils in 3 gro. 7 doz.? ' 

6. How many quarts in 5 bu. 3 pk. ? 

* . « 

7. How many pints in 8 gal. 1 qt. ? 

8. How many pounds in 32.7 bu. of potatoes? 

9. How many pounds in 17 firkins of butter ? 
10. How many days in 17f months? 

WRITTEN EXERCISE II 

Change to required denominations : 

1. 235 in. to yards, feet, and inches. 

2; 562 min. to hours and minutes. 

3. 725 sheets to reams, quires, and sheets. ' 

4. 12,806 lb. to tons and pounds. 

5. 1376 pints to bushels, pecks, and quarts." 

6. 7 mo. 15 da. to decimal of a year. 

7. 220 ft. to a fraction of a mile. 

8. i mi.- to feet.- 

■ o . . - ■ -■ •, . . ■ ■ • 

9. I T, to pounds. , ^ 

10. .625 A. to square rods. . 

11. 1.7 lb. (Troy) to grains. 

12. 7 yr. 5 mo. to days. 
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13. 3 qt. to a fraction of 3 bu. 

14. 15s. to .OO'sof £1. 

ORAL PROBLEMS 

80. 1. At 5 ct. each, find the cost of 5 doz. oranges. 

2. How many ^pt. bottles are required to hold 

1 gal. of oil ? 

3. A boy runs a city block in 2 min. How 
many blocks can he run in J hr. ? 

4. Paper costs 35 ct. a quire, but 2 ct. a sheet. 
How much is saved by buying 2 quires ? 

5. How many 8-in. loops can be made out of 

2 yd. of ribbon ? 

e. A vender buys peanuts at $ 5 per bushel 
and sells them at 10 ct. per pint. How much 
does he gain on 2 bu, ? 

7. Candles cost 95 ct. per gross. They retail 
at the rate of 3 for 5 ct. Find the gain on each 
gross. 

8. Potatoes cost 85 ct. a bushel. They were 
sold at 3 ct. a lb. Find the gain or loss on 10 bu. 

9. A man sold 22|^ lb. out of a firkin of butter. 
How many pounds remained in the tub? 

10. A child must take his medicine every 15 min. 
How many doses of medicine will he take from 
noon until half past four? 
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WRITTEN PROBLEMS 

1. How many rings weighing 3^ dwt. each can 
be made out of 7^ oz. of gold? 

2. At 40 ct. per hundredweight, find the cost 
of 725 lb. of ice. 

3. A drug clerk puts 4 gr. of quinine into each 
capsule. How many capsules can be filled from 
.25 of an oz. of the drug? 

4. At 75 ct. per running foot, what must be 
paid for putting a fence entirely around a square 
field measuring 25 yd. to the side? 

5. Which is heavier, and how much, a pound 
of butter or a pound of gold? Give the answer in 
grains. 

6. Find the cost of 12,450 shingles at $3.75 
per M. (M stands for 1000.) 

7. Cost of 8260 boards at |24 per M? 

8. Cost of 22 A. at |150 per acre? 

9. Find the value of ^ doz. silver spoons, each 
weighing 3 oz., silver being worth $1.12^ per ounce. 

10. A pile of wood 30 ft. long 4 ft. wide con- 
tains 6 cords. How high is the pile ? , . (See p. 95.) 

ADDITION OF DENOMINATE NUMBERS 

Addition of Concrete Units of Same Name 

3L 1. Add 7 mo., 3 mo., 9 mo., 8 mo., 6 mo. 



1 
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Process 

mo. 

> 

3 

•• 9 • .. ^ ;..•...■ . 

g Changing 33 mo. to years and months, the 

^ answer is 2 yr. and 9 mo. 

33 mo. 

Addition of Compound Numbers 

. 2. Add: 

£ 4. (f. 

••■■•2- 8- -4 

i- ^ > i8d.=l«. and 6d., 34«.=£ 1 and 1«. 

: 3 — 5 Ana. £13 14«. 6d. 

6 16 2 . 



13 14 



Add: 



3. . 


« 


4 


I. 




5. 


bu. qt. 




ft. 


in. 




mi. ft. 


7 5 


• 


• 7 


4 


■ 


7 2,900 


9. .14 




8 


3 




6 3,728 


8 .20. 


> 


.9 


11 


• 


5 4,169 


' . ' ■ 6- 


• 




7. 




8. 


hr. .mln. 


sec. 


£ 


». 


rf. 


• • 

lb. oz. dwt 


7 24 


36 


1 


8 


7 


3 5 11 


8 16 


42 


3 


13 


6 


8 9 15 


10 38 


50 


7 


18 


9 


6 8 8 


9 48 


52 


4 


16 


11 


4 3 16 
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SUBTRACTION OF DENOinNATE NUKBERS 

Process Bxplanation, 3 qt. cannot 

gal. qt. ^ taken from 1 qt. Take 

82. 1. From 9 1 1 gal- (leaving 8 gal.) and 

takp 2 ^ change the 1 gal. to 4 qt. 3 qt. 

- — - from 4 qt. leaves 1 qt. 1 qt. 

" ^ 4- the 1 qt. in the minuend, is 

2 qt. 2 gal. from 8 gal.»6 gal. 

2. Find the difference in time between March 24, 
1876, and Dec. 11, 1902, 

Process 

yr. mo. da. 

11 

1902 1^ (30)11 March is the 3d mo. 



1876 3 24 



December is the 12th mo. 



26 8 17 ^ y^- ^ °i^- ^'^ da- -^w«- 

3. Find the number of days from Aug. 24 to 
Nov. 12, 

Process 

^ p. Explanation. August has 31 da. 

-^^8- . From the 24th to the end of the month 

Sept. 30 Wiere are 7 da. September, full month, 

Oct. 31 30 da. October, full month, 31 da. 

Nov. 12 • ; November, 12 da. Total, 80 da. 

^ '80 da. 

■ 4. • From 3 yr. take 1 yr. 8 mo. 16 da. 

'■■ 5. From 1 T. take 17 cwt. 75 lb. 

6. Find the difference in time between July 20, 
1903, and Aug. 17, 1910. 
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7. If you cut a piece of ribbon 5 ft. 7 in. long 
from a roll of ribbon containing 10 yd., how much 
ribbon is left ? 

8. Washington was born on Feb. 22, 1732; he 
died on Dec. 13, 1799. Find his exact age at the 
time of his death. How long is it since he was 
born? 

EXERCISES 

Find the difference between the following dates : 

1. Jan. 5, 1862, and to-day, 

2. July 4, 1776, and to-day, 

3- Oct. 12, 1492, and July 4, 1776. 

4. April 30, 1789, and March 4, 1861. 

5. Dec. 31, 1620, aud March 4, 1789. 

MULTIPLICATION OF DENOMINATE NUMBERS 

Multiplication of One Denomination Only 
83. i. Multiply 12 qt. (dry measure) by 7. 

Process 

12 qt. Explanation. 7 x 12 qt. 

7 32qt.«lbu. =84qt. There are 32 qt. 



32)84(2 



in 1 bu.; therefore, the 



nA ' number of bushels equals 

— ^V ^^ ^y ^^ 844-32 =2f 

20 ^ 5 2 bu. 20 qt. bu.^ or 2 bu. 20 qt. Ana. 
32 8 or 

2| bu. 
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Multiplication of a Compound Number 
2. Multiply lis. 4d. by 25. 
Process 



8, 


d. 


Explanation. 25 x 4d. = lOOd. = 8^. 4(2. 


11 


4 


25 X 11«. = 275«. 2753. + Ss. = 283s. = 




25 


£U38. 


£ «. 


d. 


£U38.M. Ana. 


14 3 


4 





PROBLEMS 

3. How much tape is needed for binding 2 
doz. curtains, if each one takes 7 yd. 19 in. of 
tape? 

4. A wheel is 8 ft. 4 in. in circumference. How 
far will it go in 17 revolutions ? 

5. English gloves are worth £ 3 95. 6d. per doz. 
Find the cost of 6 doz. 

6. One panel takes 1 ft. 4 in. of board. How 
much wood is needed to make 20 panels ? 

7. One gold ring weighs 3 dwt. 18 gr. Find 
the weight of 1 doz. rings of the same style and 
size. 

8. Allowing 3 hr. 40 min. to make an apron, 
how long will it take to make 20 aprons ? Change 
the answer to days, allowing 9 working hours to 
a day. 
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DIVISION OF DENOMINATE NUMBERS 
M. 1. Divide 14 pk. 6 qt. by 4. 

Process Explanation. \ of 14 pk. =3 pk. 

pk. qt. pt. +2 pk. remainder. Change the 

4)14 ^^^6 *^0 remainder to the next denomina^ 

3+ii 5+2 Y *i^^- ^ P^- = ^^ ^*- ^^ ^*- + *^® 

6 qt. in the dividend = 22 qt. ^ of 

22 qt. = 5 qt. + 2 qt. remainder. Change the remainder 

to the next denomination. 2 qt. = 4 pt. ^ of 4 pt. ==? 1 pt. 

3 pk. 6 qt. 1 pt. Ans. 

2. Divide 7 yd. 2 ft. 8 in. by 4. 

3. Divide £4 65. 6d. by 3. 

A 

4. If 6 doz. lace collars cost <£8 12/?. 4<f., what is 
the cost of 1 doz. ? 

5. How long is each bow of ribbon if I make 

4 bows out of 7 yd. 16 in. of ribbon ? 

6. A wheel covered 75 yd. 2 ft. in 20 revolutions. 
What was the length of the circumference of the 
wheel? 



MEASUREMENT OF SURFACES 



AREAS 



Surfaces are measured by Surface Measure. 
Land is more frequently measured by Surveyors^ 
Surface Measure. (See pages 94 and %.) 

Rectangles 

A rectangle is a plane figure bounded by four 
straight lines and having four right angles. The 
figure ABCD is a rectangle. 

AB (or DC) is called d 
the base of the rectangle. 

AB (or BC) is called 
the height or altitude of 
the rectangle. 

What is the area of a rectangle 18 yd, long and 
10 yd. wide ? 

10 X 18 sq. yd. = 180 sq. yd. 

Explanation. Divide the 
width into 10 equal parts ; 
each strip, or part, will be 
1 yd. wide. What is the 
area of a strip 18 yd. long 
X i yd. wide ? The area 
of 10 strips must be 10 X 
18 sq. yd., or 180 sq. yd. 
121 
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Rule. The area of a rectangle is equal to the prod- 
uct of its base and altitude, expressed in like units. 



Parallelograms 

The four-sided 
plane figure ABCD 
is a parallelogram, 
because AB and DC 
are parallel and AD 
and EC are parallel. 








^5 (or DC) is the ^ ^ 

base of the parallelogram ; EF or CX is the 
or altitude of the parallelogram. 



B X 

height 



Rule. The area of a parallelogram is equal to the 
product of its base and altitude, expressed in like units. 

e.g. if the base AB is 5 ft. and the altitude EF 
is 4 ft., the area of the parallelogram is 20 sq. ft. ; 
if the base is 8 ft. and the altitude 9 in., the area 
is 6 sq. ft. 

Triangles 
C C C 
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These plane figures are called triangles, because 
each of them is bounded by three straight lines. 

AB is called the base. The height of the tri- 
angle is called the altitude. It is measured by 
a perpendicular line from C to AB, In some cases 
it is necessary to prolong the base, AB^ as in the 
third triangle on page 122. 

The triangle ADC 
equals one half of the 
parallelogram ABCD\ 
therefore : 

BuLE. The area of a triangle is equal to. half the 
product of its base and altitude, expressed in like 
units. 

e.g, if the base is 4 ft. and the altitude 2 ft., 
the area is 4 sq. ft. 






ORAL EXERCISES 


Find the areas 


1 of the following rectangles : 


« 

Length 


WEDTH LbKOTH WtDTH 


1. 6 ft. 


4J ft. 6. 18 yd. 20 yd. 


2. 20 yd. 


7 yd. 7. 250 ft. 40 ft. 


3. 30 ft. 


15 ft. 8. 80 yd. 80 yd 


4. 7 ft. 


6 in. 9. 80 yd. 30 ft. 


5. 7 ft. 6 in. 


2 ft. 10. 16^ yd. 10 yd 
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WRITTEN EXERCISES 

Find the areas of the following rectangles : 





Width 


Length 


11. 


125 yd. 


561 yd. 


12. 


80 ft. 


1 ft. 9 in. 


\3. 


17 yd. 


17 yd. 


14. 


32 ft. 


4 ft. 9 in. 


15. 


6 ft. 6 in. 


5 ft. 6 in. 


16. 


280 ft. 30 in. 


30 in. 


17. 


75 yd. 


42 ft. 


18. 


600 ft. 


2 ft. 9 in. 


19. 


80 yd. 


1 yd. 1ft. 


20. 


48 ft. 


8 ft. 2 in. 



Find the areas of rectangles having the following 
dimensions : 

1. 27 ft. by 14 ft. 6. 18 ft. 6 in. by 36 ft. 

2. 30 yd. by 27 yd. 7. 10^ yd. by 6f yd. 

3. 15 rd. by 28 rd. 8. 75 ft. by 125 ft. 

4. 25 ft. by 100 ft. 9. 62^ rd. by 120 rd. 

5. 72 yd. by 140 yd. lo. 70 yd. by 36J yd. 

Find the areas of parallelograms haying the 
following dimensions : 

1. 72 yd. by 60 yd. 4. 80 ft. square. 

2. 18 ft. 9 in. by 30 ft. 5. 40 rd. by 117 rd. 

3. 25 ft. 6 ia. hy 100 ft. 6. 36 yd. by 27 yd. 1 ft. 
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7. 16 ft. 8 in. by 40 ft. 9. 18| ft. by 5i ft. 

8. 720 yd. by 130 yd. lo. 700 ft. by 174 J ft. 

Find the areas of triangles having the following 
dimensions : 

1. Base, 40 ft. Altitude, 36 ft. 

2. Base, 17 in. Altitude, 20 in. 

3. Base, 30 yd. Altitude, 18 yd. 

4. Base, 200 rd. Altitude, 175 rd. 

5. Base, 36 ft. Altitude, 30 ft. 

6. Base, 9 ft. 4 in. Altitude, 12 ft. 

7. Base, 700 yd. Altitude, 648 yd. 

8. Base, 240 rd. Altitude, 225 rd. 

9. Base, 17 yd. 2 ft. Altitude, 15 yd. 
10. Base, 400 ft. Altitude, 272 1 ft. 

Carpeting, Tiling, Plastering, Papering, Etc. 

For Beading 

According to rule, when a surface is to be covered 
with carpet, oilcloth, tiles, plaster, paper, or other 
material, the entire area of the surface is found, 
and then is divided by the area of one unit of the 
covering material. In actual practice, however, 
this method of calculation is unsatisfactory, because 
it does not take into accoimt the lossof material in 
matching patterns, in turning corners, and in using 
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occasionally an entire strip of carpet or oilcloth or 
wall paper to cover only an inch or two left un- 
covered by the last full strip required. Often an 
entire roll of paper must be paid for, though only 
a yard or two may have been required. For these 
and similar reasons^ carpet is charged for by strips^ 
wall paper by rolls, oilcloth by the square yard, 
tiles by the dozen, and plaster by estimate, generally 
calculated on the approximate number of square 
yards. 

Carpeting 

86. How much will it cost to carpet a room 
18 ft. X 12 ft., with carpet 27 in. wide, at $1.10 
per yard, allowing a loss of 3 in. on each strip for 
matching the pattern, and a charge of 10^ a yard 
for laying ? 

Process 

Width of room 18 ft. 

Width of strip 27 in. or 2J ft. 

4 ^ 
18 -i- 2 J or — of ^|5 = 8, number of strips. 

Length of each strip, 12 ft. 

+ Loss on each strip 3 in. or J ft. 

12J ft. length of each 
strip. 
(8 X 12J) = no. of feet of carpet required, 
(8 X 12J) -*■ 3 = no. of yards of carpet required. 
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— x-x~=— -=s 32f yd., in commerce 32f yd. 

f: p 6 6 

$1.10 
32| 



$ 36.03 cost of carpet. 
3.28 c ost of laying. 
$ 39.31 entire cost. 

Explanation. First reckon bow many strips 27 in. wide 
will be required to cover the width of the room, 18 ft. 

2 - 

18 ft. -«- 2\ ft. (27 in.) = ^^ x ^ = 8 strips. The loss on each 

• y 

strip is 3 in. Each strip must then be 12 ft 3 in. long, or 

12J ft. One strip is 

12^ ft. long, 8 strips ^^ ^*- 

will be 98 ft., or 32| 

yd. long. (Carpet is 

sold only in yards, 

or in halves, quarters, 

or eighths, so f of a 

yard will be charged 

at the rate of the 

nearest fraction of 

commerce, in this 

case, f .) The quantity of carpet needed is 32f yd. 

The bill will read as follows : 

32f yd. of carpet @ $ 1.10 $36.03 
32| yd. laying 3.28 

$39.31 

Papering 

87. What will be the cost of the paper to cover 
the walls of a room 16 ft. long, 12 ft. wide, placing 
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paper to a height of 10 ft. ? The paper used is 18in. 
wide, and is sold in 6 yd. rolls at 50 ct. per roll. 
Make a deduction of 20 yd. of paper for doors, 
windows, etc. 



12 ft. 



16 ft. 





Process 

2 walls, 16 ft. = 32 ft. 
2 walls, 12 ft. = 24 f t. 

56 ft. in width. 
.56 ft.-*- 18 in., or 1^ ft. = | of 56 = 37^, (in trade) 
38 strips. 

10 ft. length of 1 strip. 
38 
(380 ft. -«- 3) = yards of paper required. 
126| yd. = 127 yd. (in trade) 
less 20 yd. 
6 jl07"y d. 

17f or 18 rolls. 
18 rolls @ $^= $9, cost of paper. 

Explanation. The room has four rectangular waW. ^ 
are 16 ft. x 10 ft. ; the other 2 are 12 ft. x 10 ft. The en- 
tire width to be covered with paper is (16 X 2) -f (12 X 2) = 
32 -f 24 = 66 ft. Each strip is 18 in. or 1^ ft. wide ; to 
cover 56 ft. will require as many strips as 1^ ft. is con- 
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tained times in 56 ft. (56 x f ) » 37| strips. To cover \ 
of a strip, a whole strip will be used, so we must reckon 
38 strips. Each strip is 10 ft. long; 38 strips will be 
38 X 10 ft. = 380 ft. long, changed to yards, ^^ = 12^1 or 
127 yd. Deducting 20 yd. of paper for doors, windows, etc., 
leaves 107 yd. to be provided. There are 6 yd. in a roll ; 
to cover 107 yd. will require ^^ rolls, or 17|, or 18 rolls, 
which at 50 ct. a roll, cost $ 9. 



WRITTEN EXERCISE 

Find the cost of : 





Material 


1 


^ 


2 

M 
» 

ft. 

8 

ft. 
10 


Loss IX 

SiATCniNO 


Saving by 

Doors, 
Windows, 

BTO. 


SiZK PER 

Unit 


Cost per Unit 


1. 


Carpet 


18 ft. 


16 ft. 


6 in. to 
the strip 




30 in. wide 


9 1.26 per yd. 


2. 


Oil cloth 


16 ft. 
18 ft. 


10 ft. 
6 in. 

16 ft. 


none 




1 yd. wide 


$.80 per yd. 


3. 


Paper 




16 yd. 


24 in. wide 
6 yd. to a 
roll 


$.40 per roll 


4. 


Tiles 


30 ft. 


2 ft. 
6 in. 

18 ft. 

18 ft. 


none 




6 in. sq. 


$ 1 .60 per doz. 


5. 


Plastter 


24 ft. 
24 ft. 


none 


76 sq. ft. 


1 sq. yd. 


$.30 per sq. yd. 


6. 


Wood 
flooring 


none 




boards 3 in. 
wide, 12 ft. 
long 


$ 16 per C. 



VOLUME OR SOLID CONTENTS 

8& A rectangular solid is a solid bounded by six 
rectangular surfaces. 

When the six surfaces are squares, the solid is 
called a cube. 

Solids have three dimensions, length, breadth, 
and thickness or height. 

EXERCISE 

1. Cut out of paper or cardboard, 6 squares, each 
side of the squares being 3 in. Paste the squares 
together to form a solid. What kind of solid is 
formed ? What are its dimensions ? 

2. Cut out 6 squares each 4 in. long. Paste the 
squares together to form a solid. What kind of 
solid is formed ? What are its dimensions ? 

3. Cut out two rectangles 5 in. long and 4 in. 
wide; two rectangles, 5 in. long and 2 in. wide; 
two rectangles 4 in. long and 2 in. wide. .Paste 
to form a solid. What kind of solid is formed? 
What are its dimensions ? 

4. Make, by pasting squares, a cube, each di- 
mension being 1 inch. What is its volume? 

A cube 1 in. by 1 in. by 1 in. is called an " inch-cube." 

5. Make a cube 1 ft. long. What is its volume? 
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To Find the Volume of a Rectangular Solid 

Find the volume of a rectangular solid 5 inches 
long, 4 inches wide, and 3 inches high. 

Proceas 

5 X 4 X 3 = 60 cu. in. 

Explanation. By using inch-cubes, construct a solid 5 in. 
long, 4 in. wide, and 3 in. high. The solid can be divided 
into 3 solids, each 5 in. long, 4 in. wide, and 1 in. high. 
The volume of the new solid is 20 cu. in. Therefore the 
volume of the 3 solids, or of the large solid, is 60 cu. in. 

Rule. The volume of a rectangular solid is found by 
multiplying together the length, breadth, and thickness 
or height, the three dimensions being expressed in like 
units. 

ORAL EXERCISES 

Find the solid . contents of the following rectan- 
gular bins or boxes : . 



Length Width Hbioht 

1. 

20 in. 8 in. 6 in. 

2. 

25 ft. 10 ft. 2 ft. 6 in. 



3. 

40 ft. 25 ft. 9 in. 



Lbngth Width Height 
4. 

6 ft. 8^ ft. 5 ft. 

5. 

16 ft. 10 ft. 12 in. 

6. 

24 yd. 15 ft. 3 ft. 
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I WRITTEN EXERCISES 

Find the solid contents of the following bins or 
cisterns : 

7. 22 ft. X 8 ft. X 5 ft. 

8. 14 ft. X 7J^ ft. X 8 ft. 

9. 15 ft. X 10 ft. X 6 ft. 6 in. 

10. 12 ft. 6 in. X 7 ft. 6 in. x 11 ft. 

89. To Find the Number of Gallons in a Cistern 

What is the capacity in gallons of a cistern 
8 ft. X 3 ft. by lift.? 

Process 

^ of (8 X ^ X ^) X 1728 = ^^^^^ 



^ = 1974f gal. 



Explanation. One liquid gallon contains 231 eu.. in. 
Find the capacity (volume or solid contents) of the cistern. 
The number of gallons the cistern holds is ^\j of the number 
of cubic inches in the cistern. 

The contents are 8 x 3 x 11 = 264 cu. ft. Change to 
cubic inches. 264 x 1728 cu. in. = 456192 cu. in. ^ of 
456192 = 1974^11 gal. 

To Find the Number of Bushels in a Bin 

Find the number of bushels in a bin 5 ft. long, 
4 ft. wide, and 3 ft. high or deep. 
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9 PxoceM 

^ of ^ X J X 3 X 1728 = 48|^ bu. Ans. 



m 

215 



ExpUuuttion. One bushel contains 2160 cu. in. There- 
fore the number of bushels is ^I'so of the number of cttbic 
inches. 

Short Process 

^(ix4x3 = 48b». Am. 

r 

Explanation. 2150 cu. in. is approximately f cu. ft. 
Each bushel occupies about \ cu. ft. Therefore the number 
of bushels is ^ of the number of cubic feet. 

WRITTEN EXERCISES 

1. Find the number of liquid gallons that can 
be stored in the vessels described in Examples 1, 
4, 7, 10, on pages 130 and 131, 

2. Find the approximate number of bushels that 
can be stored in the vessels described- in Examples 
2; 5, 8, 12, on pages 130 and 131. 

90. MISCELLANEOUS PROBLEMS 

'1. How many gallons will a vat hold that is 
5 ft. square and 18 in. deep? 

2. What is' the cost of digging a cellar 30 ft. by 
20 ft. and 8 ft. deep, at 75 ct. a cubic yard? 

3. Find the cost of carting the excavated earth 
at 25 ct. a cartload, each cart holding 1^ cu. yd. 
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4. A silo is 8 ft. square and 20 ft. high ; ho\ir 
many cubic yards of ensilage will it contain ? 




5. Draw to a larger scale the sketch of a plot 
of land given on this page. Notice the roads on 
the west and south sides of the plot, and the di- 
mensions of the plot. Make the best possible divi- 
sion into lots. The lots are to be at least 25 ft, 
wide and about 100 ft. deep. Remember that every 
lot must have frontage on a street or road and that 
the streets or roads must be at least 50 ft. wide. 
The streets running north and south should b^ 
about 200 ft. apart; those running east and west 
should be not more than 400 ft. apart. That plan 
is the best that provides the greater number of lots 
of the proper ^ize* {For home sticdy.) 
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6. The weight of ice is .92 of the weight of 
water. What is the weight of a load of ice 20 ft. 
long, 9 ft. wide, and 5 ft. high ? 

7. How many yards of Brussels carpet f of a 
yard wide are required to carpet a room 21 ft. long 
and 15 ft. wide, if the strips run lengthwise and 
there is a waste on each strip of 6 in. in matching 
the pattern ? 

8. A garden of rectangular shape contains 
2^ A. One side is 35 rd. long. How long is the 
other side ? 

9. How many cords of wood in a pile 27 ft. 
long, 12 ft. high, and 8 ft. wide ? 



FOREIGN MONEY 

JSee Page 100, 

Fob Beading 

91. All civilized nations except Great Britaia 
now use a decimal system of money. The unit is 
always divided into one hundred parts. 

The three countries with which the United 
States carries on the largest import trade are 
Great Britain, Germany, and France. Some knowl- 
edge of their money values is necessary. 

The unit in English money is the pound sterling 
(£). It is divided into 20 shillings (s.), each 
shilling being divided into 12 pence (^.)>* ©^-ch 
penny, into 4 farthings (far.). 

The unit in German money is the mark (mk.). 
It is divided into pfennigs. 100 pf. make 1 mk. 

The unit in French money is the franc (fr.). 100 
centimes (c.) make 1 fr. 

The U. S. value of £1 is $4.8665 or about $4.87. 
The U. S. value of 1 mk. is $ .238. 
The U. S. value of 1 f r. is $ .193. 

In reducing U. S. money to English money, or 
English money to U. S. money, these values must 

* The ((2.) is the abbreviation of denarius, which was a Latin coin 
of small value. 
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be used ; but for approximate values, we reckon £1 
at $5; 1b. at 25 ct. or 4 to a dollar; 1 rak. at 
25 ct. or 4 to a dollar ; and 1 fr. at 20 ct. or 5 to 
a dollar. 

ORAL EXERCISE 

Find the approximate value in U. S. money of 

7. £10 10s. 13. 10s. Qd. 

8. 500 fr. 14. 7 mk. 50 pf . 



1. £3^ 



2. 50 mk. 

3. 60 fr. 

4. 50 pf. 

5. 50 c. 

6. 50s. 



9. 800 mk. 

10. 15s. 

11. 80 pf. 

12. 80 c. 



15. 12fr. 25 c. 

16. £200 

17. 200 mk. 

18. 200 fr. 



ORAL EXERCISE 

Find the approximate value in 

Emoush Monet Fbbnch Honbt 



1. 


$25- 


6. 


$150 


2. 


$100 


7. 


$4.50 


3. 


$17.50 


8. 


$2.25 


4. 


$2000 


9. 


$2000 



5. $20,000 10. $72 



German Money 

11. $150 

12. $4.50 

13. $2.25 

14. $2000 

15. $40.25 



WRITTEN EXERCISE 

Find the exact value of the following in U. 
money : 

1. £18 3. 250 fr. 

2. 250 mk. 4. 16s. 



S. 



138 FOREIGN MONEY 

5. 90 pf. 8. 2160 fr. 

6. £12 10s.* 9. 18 fr. 50 c. 

7. 160 mk. 50 pf.* 10. £6 10s. 

WRITTEN PROBLEMS 

Use approximate values. 

92. 1. At a German hotel, my board bill amounted 
to 76 mk. 60 pf . What is the value of that bill in 
U. S. money ? 

2. In Paris, I paid a bill of 116 fr. How much 
U. S. money has the same value ? 

3. In Paris, I wanted to buy a pair of opera 
glasses. I expected to spend $12 for them. I 
paid 55 fr. 50 c. for those I bought. How many 
fr. less than my estimate did I pay ? 

4. In London, I bought a rubber coat for £ 2 
10s. I gave a $ 20 bill in payment. How much 
English money did I receive in change ? 

5. The president of Columbia University receives 
an annual salary of $ 25,000. What is its equiva- 
lent in English money ? In French money ? In 
German money ? 

WRITTEN EXERCISES 

93. Change 17 fr. 85 c. to U. S. money. 

What part of a franc is 85 c. ? (Express this decimally.) 
Therefore, 17 fr. 85 c. = 17.85 fr. 
1 fr. = $.193 in IT. S. money. 
17.86 fr. = 17.85 x $.193 = $3.44505 or $ 3.46. 

» 10«. = ^i ; 60 pf. = J mark. 
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Changing francs and marks to XJ. S. money is simple, 
because centimes and pfennigs are so easily expressed deci- 
mally. Shillings and pence are not so easily expressed^ but 
must first be reduced to the decimal of a pound. 

Stt (c) pagt 102, 

Change £8 12«. M. to U. S. money. 

^^®" Explanation. 12«. 6(f. = .625 



12 [6.0 (Z. $4.87 of a pound. The question now 

oii|i o K 8 625 becomes, What is the value in 

zyiJJL^S. • U.S. money of £8.625? £1 = 

^ 8.625 IJ4.87. £ 8.625 = 8.625 x $4.87, 

or 1^42.00^7^. Am. 

$4.8665 is the real value of one pound sterling, but for 
school purposes $4.87 is sufficiently accurate. Banks vary 
the value of a pound according to money rates of exchange. 
It fluctuates between $4.84 and $4.92. Occasionally it goes 
beyond even these figures. 

EXERCISES 

Give U. S. equivalents of : 

1. £25 95. M. 9. 260 mk. 80 pf. 

2. £2056 10. 1164 fr. 40 c. 

3. £70 8s. U. 11. 11,000 mk. 

4. £117 75. M. 12. 24,780 fr. 

5. £ 575 13. 462 mk. 60 pf . 

6. 195. 6rf. 14. 5020 mk. 

7. £70 185. 15. 2175 fr. 35 c. 

8. £625 185. 96?, 16. 500,000 fr. 
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94. Changing U. S. money to foreign money 
is the reverse process of changing foreign money 
to U. S. money. 

{A) Change $ 25 to francs. 

What is the U. S. value of 1 franc? 

How many francs are there in $ J.93 ? In $ 3.86 ? 
In $19.30? In $38.60? In $193? In $386? 

Process 

129.53-^ 
$.193)$ 25x000.00 
19 3 

"^ '^ Bxplanation. There are $.193 

3 86 in one franc. In $26 there are 

1 840 as many francs as 925 contains 

1 737 $.193, which is 129^+ times, 

— jQOQ or 129.53+ fr. or 129 fr. 53 c. 

965 



650 

579 



71 

{B) Change $ 25 to marks. 

Solution and explanation are exactly the same, using 
$.238 for the divisor. $.238 is the U. S. value of one 
mark. 

(C) Change $25 to English money. 

The solution and explanation are exactly the same 
as in A except that $ 4.87 is used as a divisor. The 
quotient will be pounds and a decimal of a pound. 
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5.13 



$4x87)$ 26x00.00 £.lS = 2s.7d. 
24 35 
65 

48 7 



16 30 
14 61 

1 69 £B 2s. 7d. Ans. 

WRITTEN EXERCISES 

Change to exact German money value; to 
French money. 

1. $238 5. $450 

2. $46.85 6. $18.63 

3. $2000 7. $980 

4. $75.50 8. $2040.75 

Change to exact equivalent in English money : 
9. $75. 13. $4000. 

10. $18.96. 14. $11.96. 

11. $2467.50. 15. $250. 

12. $36. 16. $7.50. 

BILLS 

9S. 1. Andrew Wheeler bought of Stiiart Knox 

8 sewing machines at $37.50 each. 
1800 needles at 7^ ct. per dozen. 

16 sets attachments at $2.25 each. 
Make out and receipt the bill. 
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2. What is the approximate value of the bill in 
Grerman money ? In French ? In English ? 

3. What is the exact value of the bill in Eng- 
lish money ? 

4. In French money ? 

5. In German money ? 

6. Make out a bill of purchase in a London 
harness shop. Use three items. Find total in 
English money. 

7. Give the U. S. value of the entire purchase. 

8. Make out a bill of purchase in a French 
jewelry shop. Use four items. 

Find the total cost in French money. 

9. Give the U. S. value of the entire purchase. 

10. Make out a bill of purchase in a German dry 
goods store. Use four items. Find the total cost 
in German money. 

11. Give the U. S. value of the entire purchase. 



PERCENTAGE 

Fob EsADiNa 

96. Per cent means hundredths. Per centum is 
a Latm phrase meaning hy the hundred^ or hmi- 
dredths. 

The per cent sign is %. 

There are several subdivisions of the subject of 
percentage. Those in common use are : 

* Profit and Loss. * Trade Discount. * Com- 
mission or Brokerage. Taxes. Duties. * Insur- 
ance. * Interest. * Banking. 

The underl3dng principle is the same in all these 
branches of business arithmetic ; the real difference 
lies only in terms. This book will deal only with 
practical applications of the subjects marked with 
an asterisk. 

THE RELATION OF PER CENT TO COMMON 
FRACTIONS AND DECIMAL FRACTIONS 

97. Find ^ of 20. 
Find .25 of 20. 
Find 25 % of 20. 

These three examples are different forms of the 
samd problem. 

143 
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J of 20 = 5 .25 of 20 = 5 25% of 20 = 5 

The process and explanation are exactly the 
same in the three forms ; the difference is in the 
name of the part -to be taken. 

exe:rcises 

Supply the missing common fraction, decimal 
fraction, or per cent in each line. 

Common Fraction Decimal Fraction Per Cent 

1. I of 76. .75 of 76. 75% of 76. 

2. I of 36. ?of 36. ?% of 36. 

3. ? of 60. .40 of 60. ? % of 60. 

4. ?of 48. ?of 48. 33^% of 48. 

5. ^of 56. ?of 56. tfc of 56. 

6. ^ of 150. ? of 150. ? % of 150. 

7. ? of 72. ? of 72. 37^ % of 72. 

8. J of 35. ? of 35. ? % of 35. 

9. ^of 63. ?of 63. ?% of 63. 

10. f of 90. ? of 90. ? % of 90. 

11. -^ of 100. ? of 100. ? % of 100. 

12. f of 96. ?of 96. ?% of 96. 

EXERCISES 

96. 1. Change to equivalent decimal fractions ; 
to equivalent common fractions: 

70%; 30%; 62^%; 9%; 4^%; f%; ^%. 
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2. Change to equivalent decimal fractions; to 
equivalent rates per cent: 

3 . Change to equivalent whole or mixed numbers : 
200%; 150%; 725%; 100%; 325%; 133^%; 

250%; 1000%. 

99. Memorize this table; it contains the most 
important per cents, and their common fraction 
equivalents. 



100%=1 


m % = i 


10%=tV 


33i%=i 


60%=i 


37i % = i 


20% =i 


66i%=i 


25%=\ 


62i%=| 


30%=VV 


133i%=| 


75fc=l 


87i%=i 


40% =1 


16*% =i 


200%=2 


112i%=f 


eo% = i 


83i%=| 


150% = ! 


137^%=Jg»- 


70%=^ 


8i%=T^ 


126%=! 


162^ %=^ 


80% =1 


«l % = 1^ 


175 fc =i ■ 


187i%=¥ 


90f&=A 


68i%^A 



100. This table is given for reference only. 



2%=7V 7%=^ i%=Y*7r l%=^tTr 

^%=7h ' H%=-^^ H%=Y*Tr 3i%=^V 



TERMS USED IN PERCENTAGE 

101. The terms used in percentage are Base, 
Rate, Percentage, and Amount or Difference. 

The base is the number of which some part or 
some per cent is to be found. 
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Find 18 % of 50. 50 is the base. 

The rate, or the rate per cent, is the number of 
hundredths to be found. 

Find 18 % of 50. 18 % or .18 is the rate. 

The percentage is the result obtained by finding 
a given per cent of the base. 

Find 18% of 50. .18 of 60 = 9. 9 is the 
percentage. 

The amount is the base phis the percentage. 
Find the amount of 50 increased by 18% of 
itself. 

18 % of 50 = 9. 50 4- 9 = 59. 59 is the amount. 

The difierence is the base minus the percentage. 
Find the difference after 50 has been decreased 
by 18% of itself. 

18 % of 50 = 9. 50 — 9 =41. 41 is the difference. 



PROCESSES IN PERCENTAGE, WITH THE 
CORRESPONDING PROCESSES IN FRACTIONS 

I. IMPORTANT PROCESSES IN FRACTIONS 

102. The three chief processes in fractions are : 

1. To find a fractional part of a number. 

2. To find what fractional part one number is 
of another. 

3. To find a number when a fractional part of 
it is known. (See Art. 39 for the three cases of this type.) 

1. Find I of 32. 

Process 

3 ^ 

§ of ^^ = 12 ^n«. 

P 

2. 12 is what part of 32 ? 

Process 
12 = ^ of 32 = f Ans. 

3. (a) 12 is f of what number ? 

Process 

f of the number = 12. 

I of the number = (J of 12), or 4. 

f of the number = 32 Ans, 

3. (&) 44 is f more than what number ? 

147 
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Process 

44 + f of the number = ^^ of the original number, 
■i^ of the number = 44. 
\ of the number = (^ of 44), or 4. 
I of the number = 32 Ans. 

(c) 20 is f less than what number ? 

Process ' 

20 = f of the original number. 
■| of the number = 20. 
^ of the number = (\ of 20), or 4. 
I of the number = 32 Ans. 

n. IMPORTANT PROCESSES IN PERCENTAGE 

103. The three chief processes in percentage are 
the same as those in fractions. 

1. To. find a per cent of a number. 

2. To find what per cent one number is of an- 
other. 

3. To find a number when a per cent of that 
number is known. 

TO FIND THE PERCENTAGE, THE BASE AND 

RATE BEING GIVEN 

104. z. To find a per cent of a number. 

(A) When the rate per cent can easily be re- 
duced to an equivalent common fraction or mixed 
number: as 25 %, 33J%, 10%, etc., all easily re- 
ducible to simple comtnon fraction form; or 150 %, 
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225%, 400%, etc.," all easily reducible to simple 
whole or mixed numbers. 

B. When the rate per cent must be used as a 
decimul : as 17 %, 31^%, J%,* I %, etc. 

ORAL EXERCISES 

105. 1. Find 25% of 60; of 48; of 72; of 400; 
of 1000. 

2. Find 50 % of 72 bu. ; of 96 cows; of 150 books; 
of % 640 ; of 1200 soldiers. 

3. Find 75% of 12; of 80; of 800; of 4000; of 
20,000. 

4. Find 12^% of $16; of $40; of 80 ct.; of 
96 ct. ; of 400 yd, 

5. Find 66|% of 9; of 60; of 75; of 150; of 
3000. 

6. Find 33^% of 12 mi.; of 144 sq. in.; of 
1760 yd.; of 5280 ft.; of 1728 cu. in. 

7. Find 37^% of 24; of 40; of 72; of 800; of 
4000. 

8. Find 62^% of 16 oz.; of $400; of $1.60; of 
$2400; of 16,000 bricks. 

9. Find 87^ % of the numbers used in Examples 
7 and 8. 

10. Find 20%, 40%, 60%, and 80% of 200; 
of 3000; 4500; 5000; 10,000. 

* At times it may be simpler to ute jj,j or jj^ than .00 J of .OOJ. The 
pupil must use his judgment in deciding which form is easier. 
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ORAL PROBLEMS 

106. 1. A school which had 720 pupils, now has 
125% as many. How many pupils are in the 
school now? 

2. Find the number of feet (5280 ft. to the mile) 
in 133^% of a mile; 150% of a mile; 125% of a 
mile; 120% of a mile; 200% of a mile. 

3. I sold a boat that cost $ 16 for 175 % of its 
cost. How much money did I get for the boat ? 

4. John has 64 marbles; Henry has 112^% of 
that number. How many marbles has Henry ? 

5. In 1900 a certain town contained 20,000 
inhabitants. Its population, in 1910, was 150% 
of that number. How many inhabitants were 
there in 1910? 

ORAL EXERCISES 

107. 1. Find 2 % of 8 ; of 20 ; of 60 ; of 200, 

2. Find 6% of $60; of 600 lb,; of 4000 A.; 
of $ 7500 ; of 8000 mi. 

3. Find 4% of 25; of 80; of 250; of 1600; of 
5000. 

4. Find 15% of 50; of 200; of 700; of 3000; 
of 20,000. 

5. Find 35% of 40 ; of 400; of 4000 ; of 40,000; 
of 400,000. 

6. Find 8 % of 200. Use the same base and find 
7%; 9%; 21%; 32%; 41%; 6^%; 4J%ofit. 
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ORAL DRILLS 

lOa Find value of ? : 





Bask 


tLAXttlb 


Pebcentaoe 


Amount 


DlFFEKBNCE 


1. 


60 


25 


? 






2. 


40 


40 




9 

• 




3. 


200 


75 


? 






4. 


150 


33i 


? 






5. 


72 


12* 
60 






. . ? 


6. 


120 




9 

• 




7. 


•1000 


8 


? 






8. 


400 
66 


25 






. . ? 


9. 


9 

• 






10. 


2500 


10 




? 




11. 


700 


20 


? 






12. 


3000 


15 




• 




13. 


10,000 


30 


? 






14. 


6000 
48 


20 

75 






. . ? 


15. 


? 






16. 


160 


50 




9 

• 




17. 


72 


100 




9 

• 




18. 


$12.50 


20 


9 

• 






19. 


$125 


80 


9 

• 






20. 


500 


33i 


9 

• 







. ORAL EXERCISES 

109. 1. Find ^% of 300; of 400; of 360; of 
1000; of 1250. 

2. Find^%,f%,^%, J%,^% of 2400. 

3. Find the difference between ^% of 1600 and 
f % of 4800, 
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ORAL DRILLS 



The Circle 

HO. The number in the center is the rate. Each 
number in the ring is the base. Find the percentage. 





No.l. 



No. 2. 





No. 3. 



No. 4. 




Nq.O. 
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ORAL PROBLEMS 

1. How much is 121% of $40? 

2. Find 33|% of 210 boys. 

3. An article that cost 80 ct. was sold at a gain 
of 10 %. How much was gained ? 

4. A boy had 70 marbles. After a game of 
marbles, he had 20% more. How many did he 
win? 

5. The wages of a carpenter were $ 24 a week. 
He received an increase of 16f %. What is the 
amount of the increase ? 

6. How many pounds are there in 20% of a 
ton of eoal ? In 40 % of a ton ? 

7. If a yard of cloth costs $ 3, how much will 
f of a yard coat ? (State the same problem in per- 
centage.) 

8. There are two grades of coffee; the better 
kind costs 40 ct. a pound ; the cheaper costs 80 % 
as much. How much does the cheaper coffee cost 
per pound ? 

9. One train travels a distance of 200 mi. in 
5 hr. Another train goes the same distance in 90 % 
of the time. How long does it take the second 
train ? 

10. One bin holds 200 bu. of grain. Another 
bin holds 20 % more. How many bushels doe^ the 
second bin hold ? 
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11. A plumber's apprentice receives $ 1.50 a day. 
The plumber's wages ara 100% more than the 
wages of the apprentice. How much does the 
plumber receive per day ? 

12. One suit of clothes was marked $25. An- 
other suit was marked 40% higher. What was 
the price of the second suit ? 

13. Ten years ago a town had a population of 
1000 people. To-day its population is 16 % greater. 
What is the population of the town to-day ? . 

A railroad company advanced the price of its 
tickets. Find answers for ? in each case. 





Original 
Price 


Increase 


Amount or 
Increase 


New Price 


14. 
15. 
16. 
17. 

la 


60 Ct. 

96 Ct. 
. $1.20 
2.10 
3.00 


33^% 

90% 
25% 
20% 


• - 

? 

• 

9 

• 

9 

• 

9 

• 


? 

? 

• 9 

. 

? 

9 

• 



19. A baker uses 400 bbl. of flour in one week ; 
the next week he uses 30%. more. How many 
barrels are used during the second week ? 

20. 260 bbl. of apples were shipped to a grocer. 
5% of them became rotten. How many barrels 
were spoiled ? 

21. A tailor earned $ 15 in one week. The next 
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week he earned 6 % mort. How much did he earn 
the second week ? 

22. A factory which formerly made 250 pairs of 
shoes each day increased its product by 8 % . How 
many more pairs of shoes does it make now per day ? 

23. A boat carried 180 tons of coal. After 33^ % 
had been consumed, how many tons were left ? 

24. A piano was marked $600. It was sold at 
a reduction of 15 % . How much was paid for it ? 

25. Last year, the apple trees in an orchard 
produced 350 barrels of apples. This year they pro- 
duced 14f % more. How many. barrels in this 
year's crop ? 

WRITTEN PROBLEMS 

112. Note 1. In all these examples there will be given the 
BASK and the RATE, to find the percentage, or the amount or 

DIFFERENCE. 

The general rule is 

The percentage equals the base multiplied by the rate. 
The base plus the percentage equals the amount. 
The base minus the percentage equals the difference. 

1. How much is 24% of $1120? 

2. The distance between towns A and C is 240 
mi. The distance between A and B is 36 % as great 
as the distance from A to C. How far is it from 
A to B? How far is it from B to C? 

I ^ -. 1 

A B C 
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3. The height of an office building is 240 ft. 
A building standing next to it is only 42 % as high. 
How high is the smaller building ? 

4. A man weighs 210 lb. His son weighs 35% 
as much. Find the son's weight. 

$. There are 190 school days in a year. A boy 
is present 90% of the total number of days. How 
many days is he present ? How many days is he 
absent ? 

6. One man weighs 280 lb. Another weighs 
85% as much. Find the weight of both together. 

7. $ 12,500 is to be divided between 2 men. 
One man receives 46% of this amount. How much 
money should each man receive ? 

8. There are 860 chickens in a farmyard. 35% 
of them are Rhode Island Reds. The remainder 
are White Leghorns. How many of each kind are 
there ? 

9. An express train travels at the rate of 64 
mi. an hour. A local train travels only 85% as 
many miles an hour. How many miles will the 
local train make in 5 hr. ? 

10. The cost of sending goods by railroad was 
$430. The cost of sending the same goods by 
water is 76% as much. How much is saved by 
sending the goods by water ? 

11. The total vote polled by two candidates for 
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office was 26,500. One candidate received 44% of 
the total vote cast. Find the number of votes cast 
for each candidate. 

12. Chairs were marked $15 each. Later the 
price was reduced 12%. How much money would 
be saved by buying 6 chairs at the present price ? 

13. A wheat field produced 4300 bu. of wheat 
last year. This year it produced 8% less than 
last year. How many bushels were produced this 
year? 

14. A peach orchard yielded 960 baskets of 
peaches last year. This year the crop was 9% 
greater. How many baskets of peaches were pro- 
duced this year ? 

15. By putting in new machinery, a toy factory 
increased the number of toys made each month by 
16%. If it had made an average of 550 toys a 
month previously, how many does it make now ? 

16. An express company employs 90 drivers. 
Formerly it paid them $ 15 a week. Recently the 
men obtained an increase of 18% in their wages. 
How much more money must the company pay in 
wages each week than formerly? 

17. The population of the city of New York is 
approximately 4;740,000. 6f % of the people have 
telephones. How many people have telephones ? 

18. The cost of printing a book was $ 275. 36% 
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of that amount was spent for labor; 48 % for paper. 
How much was spent for labor ? !Por paper ? 

19. The Metropolitan Life Insurance building in 
New York is 700 ft. high. The Singer building is 
87|^^as high. How high is the Singer build- 
ing? 

20. A company sells 60,000 lb. of ice. 27 % of 
it is natural ice; the rest is artificial ice. How 
many pounds of each kind of ice are sold ? 

21. A house and lot together cost $ 6500. The 
lot cost 32% of that amount. Find the cost of the 
lot. Of the house. 

22. An apprentice who worked at a machine 
til at made lead pencils spoiled 4 pencils out of 
every hundred. How many pencils were spoiled 
out of 650 ? 

23. The railroad fare between two cities is $ 55. 
The fare by boat is 84% as much. How much 
will 6 persons save by going by boat ? 

24. A farmer received ^3500 for his apples, 
peaches, and pears. 22% of the amount was re- 
ceived for apples, 45 % for peaches, and the rest for 
pears. How much money was received for each 
kind of fruit ? 

25. 15 arithmetic examples were given in an ex- 
amination. 7S^% of them were solved correctly. 
How many examples were not correct ? 
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26. A horse that cost $ 650 is sold at a gain of 
22 %. Find the selling price of the horse. 

27l A house that is worth $ .24,500 is insured 
for 84 % of its value. For how much is it insured ? 

28. 10 years ago the population of a city was 
520,000. Since then the population has increased 
24 % . What is the population of the city now ? 

29. A farmer wanted to raise turkeys and bought 
320 young ones. 6 out of every 10 died before 
they were grown up. How many of the turkeys 
did the farmer raise ? 

30. The expenses of governing a city, in one 
year, were $125,000. The next year they were 
16% greater. The third year they were 12% 
greater than the second year. Find the expenses 
for the second year ; also for the third year. 

31. The receipts of a business for one day were 
$ 8250. The next day the sales were only 92 % 
of the first day. Find the amount of sales for the 
second day. For both days. 

32. A furnace consumed 85 tons of coal a week. 
A new furnace was put in which consumed only 
72% as much coal per week. 

(a) How many tons of coal were saved by the 
use of the new furnace in 20 weeks ? 

(&) How much money was saved if coal cost $ 6 
a ton ? 
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33. How much greater is 83% of $750 than 
72% of $750? 

34. How much less is 14% of $ 920 than 42% 
of $ 920 ? 

35. The length of the Rhine river is 48 % of the 
length of the St. Lawrence river. The St. Lawrence 
is 2,000 mi. long ; how long is the Rhine ? 

Find values for ? in the following : 







Population 


% Increase 


Present 






1900 


IN 10 YR. 


Population 


36. 


Boston . . 


560,000 


18% 


? 


37. 


Los Angeles 


102,000 


211% 


? 


3a 


Louisville . 


204,000 


n% 


? 


39. 


Cincinnati . 


326,000 


11% 


? 


40. 


New York • 


3,437,000 


38.7 % 


9 



41. During the first year a newspaper had a 
circulation of 95,000 copies. The second year the 
circulation increased 12%. The third year it de- 
creased 6 % from the amount of the second year. 
Find the circulation for the second year. For the 
third year. For the three years. 

42. The total receipts of a shoe store were 
$1250. Of that amount 42% was received for 
men's shoes, 20 % for children's shoes, and the rest 
for ladies' shoes. How much money was received 
for men's shoes? For children's shoes? For 
ladies' shoes ? 
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43. 150 words were given to a class in an ex- 
amination in spelling. George spelled 96 % of the 
words correctly. Henry had 84 % correct, and 
William 60% correct. How many words did 
George spell incorrectly ? Henry ? William ? 

A piano factory changed the prices of its pianos. 
Find values for ? 





Piano 


FoRXRR Price 


Inc. % 


Dec. % 


New Price 


44. 


Style A 


$326 


12% 




? 


45. 


Style B 


350 




16% 


? 


46. 


Style C 


5m 


16% 




? 


47. 


Style D 


($50 




22% 


? 


48. 


Style E 


800 


23% 




? 



49. Prizes amounting to $10,000 were dis- 
tributed at an aviation meeting. The winner 
received 56 % of the money ; the second, 38 % ; the 
third, the remainder. How much did each re- 
ceive ? 

50. The state of Illinois produced the greatest 
number of bushels of corn. Iowa produced 73% 
as much as Illinois ^ Missouri 56 % as much as 
Iowa. If the amount of com produced in Illinois 
was worth $ 1,500,000, what was the value of the 
corn produced in Iowa ? In Missouri ? 

51. Find the value of the corn produced in the 
three states. 
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TO FIND THE RATE, THE BASE AND PERCENT- 
AGE BEING GIVEN 

113. 2. To find what per cent one number is of 
another. 

1. 3 = what % of 12? 

Process Explanation 

3 = A of 12 Before we can find what per 

3 __l_.25% Afis ^®^* ^"® number is of another, 

^^ * we must find what part one 

number is of another. 
3 is what part of 12 ? 

A = i;i = 25%. 
Therefore 3 =: 25 % of 12. 

2. 3 = what % of 11? 

Process Explanation 

3 = 3^ of 11 3 = ^ofll. 

11)3 00 Change ^ to .OO's. 

-i275 = 27A% Ans. ^.^^'^27^% Ans. 

ORAL EXERCISES 

114. 1. 7 = what per cent .of 28? of 35? of 42? 
of 56 ? of 14 ? of 21 ? 

2. 12 = what per cent of 36? of 24? of 60? 
of 96 ? of 120 ? of 30 ? of 48 ? of 72? 

3. 9 = what per cent of 45? of 18? of 36? 
of 72? of 180? of 90? of 54? of 900? 

4. 20 = what per cent of 60? of 80? of 120. 
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5. 16 = what per cent of 64? of 128? of 32? 
of 16 ? of 160 ? of 1600? of 320 ? 

6. 25 = what per cent of 150 ? of 250 ? of 125 ? 
of 75 ? of 50 ? of 500 ? of 400 ? 

7. 10 = what per cent of 60 ? of 80 ? of 100 ? 
of 30? of 20? of 5? of 2? 

8. 24 = what per cent of 48? of 72? of 240? 
of 480? of 96? of 12? of 6? 

9. 150 = what per ceat of 300? of 450 ? of 600 ? 
of 1500 ? of 3000 ? 

10. 2000 = what per cent of 4000? of 5000? of 
12,000 ? of 10,000 ? of 80,000 ? 

ORAL EXERCISES 

lis. 1. 4 = whatpercentof 7? of 9? of 11? 

2. 5 = what per cent of 6 ? of 7 ? of 9? of 11? 

3. 1 = what per cent of 7 ? of 9 ? of 11 ? of 12? 

4. 13 = what per cent of 2 ? of 4 ? of 8 ? of 10? 
of 13? of 20? of 9? 

5. 7 = what per cent of 3? of 4? of 6? of 7? 

ORAL EXERCISES 

m .1. 7^ = what % of 15 ? 

Explanation 
Proceu Change the complex frac- 

71 1 74- 

Ij _ i or 50 % A.ns *'°" ~ *° * simple fraction 

^^ ^ * = 50% Ans. 
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2. 7^ is what % of 23 ? 

itt Procett i8t Explanation 

— 2^ = Xfi Change the complex frac- 

23 *" 71 

H-.32if=32^% Ans. tion g* to ^ by multiplying 

both numerator and denomi- 
2nd Process ^^^^^ ^y ^' 



7| ^ 7.50 J2|| 



if-32M9t. 



23 23)7.00 an^ Explanation 

69 7* 

— -? is a complex fraction; 

. ^ reduce it to a simple fraction 

— by dividing the numerator 

^3 by the denominator. 

23 

3. 1^ = what per cent of 3 ? of 6? of 10? of 15? 

4. 21 = what per cent of 4^ ? of 6f ? of 9 ? 

5. 21 = what per cent of 5 ? of 10 ? of 15 ? of 25 ? 

6. 1.25 = what per cent of 2| ? of 5 ? of 3.75 ? 

7. 1.2 = what per cent of 7.2 ? of 4.8 ? of 12 ? 

8. 1= what per cent of i? of | ? of f ? of 3^? 

PROBLEMS 
117. Note 1. In nearly all the following problems there 
will be given the base and the percentage to find the rate. 

The general rule is 

The rate equals the percentage divided by the base. 

Note 2. Results may be proved or tested by mulliplying the hose 
by the rate ; the product should equal the percentage. 



TO FIND THE RATE 



165 



ORAL PROBLEMS 

118. 1. 6 in. is what per cent of a foot ? 9 in. 
is what per cent of a foot ? 

2. 33 ct. is what per cent of 1 1 ? 

3. 33 ct. is what per cent of $2 ? Of |5 ? 

4. 8 in. is what per cent of 2 ft. ? Of 4 ft. ? 
Of 5 ft. ? 

5. The length of a room is 24 ft., the width is 
16 ft. What per cent of the length is the width ? 

6. 6 oz. is what per cent of a pound (avoir.) ? 
Of 3 lb. ? 

7. A pupil has 5 out of 10 examples correct. 
What per cent has he correct ? 

In a " spelling-bee " 5 girls made the following 
scores. Find values for ? 



• 




No. OF Words 


No. SPBLliBD 


f>f 






QlYBN 


GOR&ECTLY 


% 


a 


Mary . . 


50 


49 


? 


a 


Jane . . 


m 


46 


.? 


10. 


Kate . . 


50 


45 


? 


n. 


Agnes 


50 


48 


? 


12. 


Florence . 


50 


50 


9 



13. Who won the spelling match ? Why ? 

14. The length 6f a rectangle is 18 ft. Its width 
is 12^^'^fE. What pfer cent of the length is the 
width ?^ . 
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15. There are 60 children in a class. 40 of them 
are boys. What per cent of the class are gu-ls ? 

16. A baseball club plays 25 games and wins 21. 
What per cent of the games does it lose ? 

17. Five years ago a town had a population of 
900 people. To-day its population is 2700. Find 
the per cent of increase. 

18. The height of a church steeple is 150 ft. The 
height of a flagpole is 100 ft. The height of the 
flagpole is what per cent of the height of the 
steeple ? 

19. A factory employs 200 men and 50 boys. 
What per cent of the total number employed are 
boys ? 

20. What per cent of the total number em- 
ployed are men ? 

21. A chair that cost $ 21 is sold for $ 42. What 
per cent of the cost is gained on the sale? 

22. A soldier fired 40 shots at a target. He hit 
the target 35 times. What per cent of his chai^ces 
did he miss ? 

23. A grocer who bought 300 doz. eggs found 
that 2 in every 8 were bad. What per cent of the 
eggs were good ? 

ORAL PROBLEMS 

119. 1. 3 days are what per cent of a week ? 
2. A girl earns $11 a week. What per cent 
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of her salary does she lose if she is absent for 
4 days ? 

3. A man has to travel 150 mi. What per 
cent of his journey has he completed, when he has 
traveled 70 mi. ? 

4. William tried to solve 9 examples. He solved 
7 correctly. What was his per cent in arithmetic ? 

5. A table that cost $12 was sold at a gain of 
$ 4. Find the gain per cent. 

6. Towels that cost $ 9 a dozen were sold for 
$ 13 a dozen. Find the gain per cent. 

7. An empty bucket weighs 3 lb. When the 
bucket is filled with water, it weighs 8 lb. What 
per cent of the total weight is due to the weight of 
the water ? 

8. Harry's salary was increased from $ 9 to $ 15 
a week. Find the per cent of increase. 

9. Handkerchiefs were bought for $3 a dozen 

and sold for 50 ct* each. Find the gain per cent. 

10. The price of a quart of milk was increased 
from 8 to 11 ct. Find the per cent of increase. 

ORAL -PROBLEMS 

120. 1. 3^ lb. are what per cent of 10 lb.? 

2. A farmer gives his hired man 2^ bu. of 
apples for picking 40 bu. What per cent does the 
hired man receive? 
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3. A man is expected to work 6 da. a week. 
If he is absent 1^ da. a week, what per cent of the 
week does he lose? 

4. What per cent of the week is he at 
work? 

6. An automobile was going at the rate of 
20 mi. an hour. The speed was then increased to 
27 mi. an hour. By what per cent had the speed 
been increased? 

6. The length of a room is 2^ times the width. 
What per cent of the width is the length ? What 
per cent of the length is the width ? 

7. A boy had 60 newspapers. He sold all 
except 5. What per cent of his papers did he fail 
to sell? 

6. The length of AB is 3| in. The length of 
CD is 1^ in. The length of CD is what per cent 
of the length of ^5? 

2 " B 



9. Rice that cost 6 ct. a pound is sold for 8^ ct. 
a pound. Find the per cent gained. 

10. One store diarges 10^ ct. a pound for oat- 
meal. Another store charges 7 ct. a pound for 
oatmeal. The second price is what per cent of the 
first price? 
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WRITTEN PROBLEMS 

121. 1. Harry had 48 marbles. He won 16 
more. What per cent of his original number did 
he win? 

2. A square foot contains 144 sq. in. What 
per cent of a square foot are 72 sq. in.? 36 sq. in. ? 

8. A baseball club plays 36 games. It wins 28 
games. What per cent of the games does it 
win? 

4. What per cent of the games does it 
lose? 

5. The total number of pupils in a class is 48. 
All are present except 3. What per cent of the 
class is present? 

Find answers for ? in each of the following: 







Value 


Rbducbd 
Prics 


% RRnUCTION 


6. 


Teaspoons . . 


$4.50 


$3.00 


9 

• 


7. 


Tablespoons . . 


15.00 


12.50 


9 

9 


8. 


Sugar Spoons . 


1.50 


1.00 


? 


9, 


Knives . . . 


12.00 


10.00 


? 


10. 


Forks .... 


12.00 


9.50 


9 

m 


U. 


Carving Knives 


9.00 


6.50 


? 


12. 


Berry Spoons . 


6.00 


4.50 


? 


13. 


Sugar Bowls 


1.50 


1.25 


9 

• 


14. 


Cream Bowls . 


1.75 


1.25 


? 


15. 


Pitchers . . . 


2.50 


1.75 


? 
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122. WRITTEN PROBLEMS 

1. A company had 127 lots to sell. It sold 55 
the first month, and the remainder the second month. 
What per cent of the lots was sold the first month ? 
The second month ? 

2. 97 bbl. of apples were shipped by express. 
27 bbl. were spoiled. What per cent was spoiled ? 
What per cent was not spoiled ? 

3. There were 195 school days in a year. Mary 
was present 185 days. What per cent of the total 
time was she present ? 

4. In a school containing 560 pupils, 430 were 
promoted. What per cent was promoted ? 

5. A desk that cost $ 39 was sold for $ 51. Find 
the per cent gained. 

6. An orchard which yielded 275 baskets of 
peaches last year, produced only 220 baskets this 
year. Find the per cent of reduction. 

7. A wagon carrying a ton of coal (2000 lb.) 
weighed 2750 lb. What per cent of the total 
weight was due to the weight of the wagon? 

8. A grocer sells 80 lb. of first quality tea, and 
70 lb. of second quality tea. What per cent of his 
total sales is of the first quality? 

9. If a pump fills a tank in an hour, what per 
cent of the tank will be filled in 32 min. ? 
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10. In a town containing 700 people, all except 
50 could read and write. What per cent of the 
people were illiterate? 

WRITTEN PROBLEMS 

123. 1. 2^ qt. is what per cent of a gallon? 
8|^ qt. is what per cent of a gallon ? 

2. A wall 22 ft. long is papered with strips of 
paper 1^ ft. wide. Each strip is what per cent 
of the length of the wall ? 

3. 4^ hr. are what per cent of a day ? 8^ hr. 
are what per cent of a day? 

4. If a man receives $ 18 a week, what per cent 
of a week must he work to earn ^5^? 

5. If 580 lb. of flour are divided equally into 29 
packages, what per cent of the flour is in each 
package ? 

6. 2^ doz. are what per cent of a gross (12 doz.) ? 

7. A boy who weighed 89 lb. in January 
weighed 103 lb. in June. His weight in June was 
what per cent of his weight in January ? 

8. A silver statue and a wooden base weighed 
28 lb. The base weighed 3^ lb. What per cent 
of the total weight was silver ? 

9. A race track is |^ of a mile long. What per 
cent of a mile has a man finished when he has 
gone 1| laps? 
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10. An ocean vessel sailed 610 mi. in a day. 
What per cent of that distance was sailed in 5^ hr. ? 

Immigration 

The total immigration into the U. S. during the 
last three decades was in round numbers. 

1881 — 1890 5,247,000 

1891—1900 3,688,000 

1901—1910 8,795,000 

11. What per cent of the total immigration of 
the 30 years entered during the first decade? 

Note. A decade is 10 years. 

12. During the second decade ? 

13. During the third decade? 

14. What per cent of the immigration in the 
first decade was that of the second ? 

15. What per cent of the immigration in the 
second decade was that of the third? 

TO FIND THE BASE, THE PERCENTAGE AND 

RATE BEING GIVEN 

124. 3. (a) To find a number when a per cent of 
that number is given. 

Fifst Case 

1. 12 is ^ of what number ? 
12 is .12^ of what number? 
12 is 12i% of what number? 

2. 12 = 37^ % of what number ? 
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Process 

First Mkthod 

37^% or I of a number = 12 

^ oi the number = J of 12 =* 4 
f of the number^ 32 Arts. 

Bzplanation. S7^% of a number or | of that number 
equals 12 ; therefore | of the number equals ^ of 12 or 4 ; 
and f of the number equals 32 Ans. 

Sbcond Mbthod Shorter ExfAanstion 

12 -«- .37^= 12-»-|- I of the number equals 12; 

•• n o the number = f of 12 sp 32 ^s. 

or X ^ = 32 Am. 

ORAL EXERCISES 

1. 8 is 25% of what number? 50 9t? 33^%? 
10%? 12^%? 20%? |%? 

2. 18 is 66f % of what number? 40% ? 60% ? 
75%? 100%? 16|%? 20%? 30%? 

Find the base in each of the following : 



Ratk % 


Pbrcent- 

AOS 


Bask 


Rate % 


Pebcrnt- 

AGE 


Base 


3. 66| 


24 


? 


•. 25 


150 


? 


4. 75 


87 


? 


9. 80 


72 


• 


5. 33^ 


200 


9 

• 


10. 26| 


$1.60 


? 


6. 62^ 


60 


• 


11. 50 


$2.50 


? 


7. S7h 


56 


9 

• 


12. 12 


$ 48 


• 



* Once the analysis is understood, all problems of this type may be 
solved as examples in division, either of common fractions or of 
decimals. 
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125. 



ORAL DRILLS 
The Circle 



Find what per cent the number in the center is of 
each number in the ring. 







126 Find the number of which each number in 
the ring is the per cent given in the center. 
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EXAMPLES AND PROBLEMS 

127. Note 1. lu all the following examples and problems, 
there will be given the rate and the percentage to find the base. 

The general rule is 

The base equals the percentage divided by the rate. 

Note 2. Change the rate to an equivalent common fraction 
whenever by so doing the work can be shortened. 

Note 3. Prove or test any example by multiplying the base by 
the rate; the result should be the percentage. 

ORAL PROBLEMS 

1. How long is a line if 66| % of its length is 
equal to 10 in.? 

2. If 33| % of its length is equal to 15 in.? 

3. 40 % of the area of a blackboard is 1600 sq. in. 
What is the area of the blackboard ? 

4. 75 % of a boy's weight is 90 lb. How much 
does he weigh ? 

5. 80 % of the number of pupils in a class is 32. 
How many pupils are in the class ? 

6. 20 % of the cost of a suit was $4. Find the 
cost of the suit. 

7. 37^ % of the lumber needed to make a desk 
cost $ 9. How much would all the required lum- 
ber cost ? 

8. 12^ % of the distance I had to ride was 
2 1 mi. What was the entire distance ? 

9. By working for 62^ % of a week, a man 
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earns $ 25. How much should he receive for 
working a whole week ? 

10. A train goes 20 miles in 40 % of an hour. 
At that rate how many miles will the train travel 
in an hour ? 

WRITTEN EXERCISES 

laa 1. 450 = 66| % of what number ? 

2. 8750 = 62^ % of what number ? 

3. 87^ % of what number = 560 ? 

4. 200 ^ 18| % of what number ? 

Process 

106 6f Ans. 



* lli»i«-|i * » *i 



1875.) 200x0000 
187 5 
12 500 
11 250 



1 2500 
1 1250 



1250^2 
1875 3' 

». 1728 = 12 % of what number ? 

6. Find the number of which 22 % = $ 68.20. 

7. Find the number of which $187.50= 45 ?i. 

8. 32^% of what number is 1300 ? 

9. 180 is 1^ % of what number ? 
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10. f % of what number = 9 ? 
u. 650 = 21f % of what number ? 

Process 

3000 Ans. 

.211)650.00 = X 65.)1950x00. 

195 

12. $ 2.40 = 13^ % of what number ? 

WRITTEN PRODLEMS 

129. 1. 16 % of a sum of money equals $ 128. 
What is the total sum ? 

2. 28 % of a crop of potatoes equals 252 bu. 
How many bushels are in the entire crop ? 

3. If a furnace consumes 8 T. of coal in 22 % 
of a month, how many tons will it consume in a 
month ? 

4. 82% of a plot of land is worth $1246.40. 
What is the value of the entire plot? 

s. The area of 18% of a roadway is 3600 
sq. ft. Find the area of the entire roadway. 

6. 15% of the expenses of running a factory 
amount to $ 4560. What are the total expenses of 
the factory ? 

7. 32 % of the population of a county is 20,480 
people. What is the entire population of the 
county ? 

8. 26 % of the cost of a wagon is $ 143. Find 
the post of the wagon. 



N 
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9. 34% of the length of a river is 255 mi. 
What is its entire length ? 

10. One candidate for an office receives 6300 
votes. This was 35 % of the number of votes the 
other candidate received. How many did both 
candidates receive? 

Second Case 

130. 3 (b), To find a number , when that number 
plus a per cent of it is given. 

3 (c), To find a number , when that number minus 
a per cent of it is given. 

1. How much is 20 increased by J of 20? 
How much is 20 increased by ^ of itself ? How 
much is 20 increased by f of itself ? 

2. 24 decreased by ^ of itself equals what num- 
ber ? 24 decreased by ^ of itself equals what num- 
ber ? 24 decreased by | of itself equals what number ? 

3. How much is 20 increased by 25 % of itself ? 
24 decreased by 66f % of itself equals what number ? 

4. If a number is increased by 25 % of itself, 
what per cent represents the sum? 

Note. The number increased or decreased is the base ; it is 
always represented by 100%. 

5. If a number is decreased by 66f % of itself, 
what per cent represents the difference ? 

6. What number increased by 75 % of itself 
equals 140 ? 
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Process 

1 of a number = 140 

4 20 
therefore the number = = of ^^0 = 80 Ans. 

Explanation. Every number equals 100 % of itself. 

(100 % equals 1 and may be expressed as f , f , f , f , ^^^ or in 
any other form required. In this example, since 75 % ■= |, 
the form required will be f .) 

Since the number was increased by f of itself, 

I of the number = 140 

I of the number « | of 140 = 20 

I of the number = 4 x 20 ■« 80 Arts, 

Shorter Explanation 

I of the number = 140, therefore the number equals ^ of 

140 = 80 Ans. 

One Form of Proof 

80 increased by 75 % of itself = ? 

o 20 

^ of 80 = 60 80 + 60=140. 

i 

7. What number decreased by 40 % of itself 
equals 60 ? 

Proceaa 

I of a number s 60 

6 20 ^ 

therefore the number equals - of ^ =a 100 Ans, 

Explanation 

Since the number was decreased by f of itself, 

I of the number = 60 

I of the number = | of 60 = 20 

I of the number = 5 x 20 = 100 Ans, 
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Shorter Ezplanation 

4 of the number = 60, therefore the number equals 
K 20 

5 of ^ = 100 Ans. 
P 

One Form of Proof 

100 decreased by 40 % of itself = ? 

20 

1 of l^^ = 40 100 - 40 = 60. 

ORAL EXERCISES 

131. 8. 36 is 33^ % more than what number ? 
9. 48 is 20 % less than what number ? 

10. $2.25 is 12^ fc more than what number? 

11. What number increased by 16f % of itself 
equals 42 ? 

12. What number decreased by 25 % of itself 
equals $1.20? 

13. What number increased by 100 % of itself 
equals 50 ? 

14. What number increased by 150% of itself 
equals 25 ? 

15. What number decreased by 50 % of itself 
equals 18 ? 

132. When the given per cent is not easily reduc- 
ible to a simple common fraction, use the following 
explanation and solution, 

What number inoye^sed by i2fo ef itself equals 
7384? 



I 
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Process 

7384 — 142 % or 1.42 times the number. 

7384 -^ 1 .42 = the number. 

52 00 

1x42)7384x00 

710 

284 5200 Am. 

284 

00 Ont Form of Proof . 

5200 + 42 % of itsell = what number ? 
52PP 5200 

A2 2184 

104 7384 

208 



2184 increase 

EXAMPUES AND PROBLEMS 

Note 1. In all the followisg exsmples and problems, there 
'Will be given the rate of increase and the amount, or the rate of 
decrease and the difference, to find the base. 

The general rule is : 

The hue equAls the amount divided hy 1 plas the rate 
of increase; or 

The base equals the difference divided by 1 minus the 
rate'of decrease: 

• NoTi^ 2. Change the rate to ^n equivalent common fraction 
whenever by so doing the work can be shortened. 

Note 3. Prove or test by multiplying the base by the rate ; 
then find the amount or the difference, ..'.... 
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133. 



WRITTEN EXERCISES 



I 





What 




Number 


1. 


9 

• 


2. 


• 


3. 


? 


4. 


? 

• 


5. 


? 

• 


6. 


? 


7. 


• 


8. 


• 


9. 


? 


10. 


9 

• 



Increased 
BY — % OF Itself 

15 
65 

16 



50 




Equals 



2760 

1100 
$89.60 

2200 tons 
$9.45 
$69000 
$1172.50 
$32.24 
$23500 

840 bbl. 



PROBLEMS 

134. 1. A boy lost 8 % of his marbles and then 
had 46 marbles left. How many did he lose? 

2. After adding 33^ % to his stock, a man owns 
600 sheep. How many sheep had he at first? 
How many did he add? 

3. After selling 80 % of the entire edition of a 
book^ a publisher had 2000 copies still on hand. 
How many copies did he sell? 

4. The population of the United States accord- 
ing t!b the census of 1910 was about 91,972,100. 
This represents an increase of 21 % over the figures 
of 1900. What was the population in 1900? 
What i^ the increase? 
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5. The aggregate school attendance of New York 
City is about 630,000. This shows an increase of 
6 % over last year's attendance. What was last 
year's attendance ? What was the increase ? What 
will be next year's attendance at the same rate of 
increase ? 

ORAL EXERCISES 

135. Find the values for ? 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
U. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

ao. 



Base 



60 

60 
? 

? 

• 

30 
40 

• 

20 
25 
45 
50 

30 

• 

48 
100 



Rate% 
In- 



10 



25 



20 



661 



25 



33i 



66f 
12i 



100 



Rate% 
Db- 

CREASE 



10 
25 



Increase Decrease 



9 i 

I 

40 

20 

10 
25 



75 



16| 






12 



9 

10 



Amount 



Differ- 
ence 



• 






30 




40 


9 

• 




16 






60 




• 


• 






• 


10 






9 

• 


• 






9 

• 



9 

30 



30 



45 



30 
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PROFIT AND LOSS 

PoR Reading 

136. Business is based upon operations in which 
one person sells and another person buys. A 
profitable or well-paying business is one in which 
the owner sells the articles for more than he paid 
for them. A losing business is one in which the 
owner sells the articles for less than he paid for 
them. When an article is sold for more than it 
cost, the owner makes a profit or a gain ; when it 
is sold for less than it cost, he sustains a loss. 

Profit and Loss is that form of percentage which 
deals with the gains made or losses sustained in 
business transactions. 

137. The terms used in Profit and Loss are : 

Abbreviations 

Cost or (Buying Price). C. 

Gain per cent or Loss per cent. 6. % oiL.fo 

Gain or Loss (in money). 6. or L. 

Selling Price. S. P. 

A man bought a cow for ^ 60 and sold it at a 
gain of 25%. What was his gain? What was 
the selling price ? 

25%(ori)=G.%. iof$60=fl6. G. in money. $60 C. 

15 G. 

184 
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If he had sold the cow at a loss of 25 % , what 
would have been the loss ? The selling price ? 

25%(pr\)=zJj.%. J of $60 =$15 L. in money. $60 0. 

15 L. 

S. P. $46 

Remember that : 

When goods are sold at a loss, the selling price is less 
than the cost. 

When goods are sold at a gain, the selling price is more 
than the cost. 



EQUIVALENT 


TERMS 


PbrcentaCse 

• 


Profit and Loss 


Base 


Cost 


Rate per cent 


G. or L. per cent 


Percentage 


G. or L. in money 


Amount 




I or 


Selling Price 


' Difference 





I TO FIND THE GAIN OR LOSS, THE COST AND 

PER CENT OF GAIN OR LOSS BEING GIVEN 



ORAL EXERCISES 



L Find, at sight, the number indicated by ? 
in each of the following examples. (Prove the 
odd-numbered examples in each exercise.) 
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1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 



Cost 



$60 

$72 

$80 

$2.40 

$6.50 

$500 

$480 

$ 1000 

$1.25 

$7.50 

$9000 

$5000 



Gain 
Pbb Cent 


Loss 
Pbb Cent 


Gain 


50 
334 

100 
25 


10 
16f 

20 

30 
20 
33i 


9 

• 
• 

9 

• 
• 


40 
100 


? 

• 
• 



9 



Selling 
Price 



9 
9 

9 
o 

9 

9 
o 

9 
9 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



Cost 



$25,000 
$ 4,800 
$ 7,964 
$ 2,500 
$ 8,750 
$ 10,000 
$ 8,400 
$ 18,750 
$16,000 
$ 1,728 



Gain 
Per Cent 


Loss 
Per Cent 


Gain 


Loss 


18f 
22^ 










9 

• 




25 
3 


9 

• 

9 

• 






2i. 
4 


9 

• 




60 
11 




9 

• 

9 

« 










100 






• 







Selling 
Price 

« 

9 
9 
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WRITTEN PROBLEMS 

140. 1. An agent bought 48 bbl. of apples at 
$1.10 per barrel and sold them at a gain of 30%. 
Find his total gain. 

2. 10 harvesting machines cost $285 each. 
They are sold at a gain of 14 % . Find the gain. 
Find the selling price. 

3. The total production of a farmer's wheat 
field is 2250 bu. At first he intended to sell the 
wheat for 90 ct. a bushel, but later he sold it for 
12% more. How much did he receive for the 
entire crop ? 

4. 800 bbl. of apples were bought for $1500. 
The purchaser sold them at a gain of 16 % . Find 
his gain on each barrel. 

5. 70 head of cattle were bought at an average 
price of $95 per head. They were sold at a loss 
of 15 % . Find the total loss. 

6. 250 wooden toys are made at a cost of 60 ct. 
each. They are sold at a gain of 15 % . Find the 
total amount received for the toys. 

7. A storekeeper buys 360 baseball gloves for 
80 ct. each. He sells ^ of them at a gain of 10 % ; 
^ of them at a gain of 20 % ; and the remainder at 
a loss of 10 % . Find the total gain or loss on all 
the gloves. 

8. A gas company makes gas for 62^ ct. per 
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1000 cu. ft. It sells the gas at a gain of 28 %. 
Find the profit on 75,000 cu. ft. 

9. A baker made 8000 loaves of bread at 4 ct. 
a loaf. He could not sell 12^% of the loaves and 
gave them away. The remainder were sold at a 
gain of 20 % . What was the baker's total gain 
or loss in money ? 

10. A farmer sent 225 baskets of peaches to the 
city. The peaches cost him 80 ct. a basket. 20 % 
of the peaches became damaged and were thrown 
away ; the remainder were sold at €t gain of 37^ % . 
How much did the farmer gain or lose ? 

11. 144 doz. pairs of stockings were bought for 
25 ct. a pair. They were sold at a gain of 16 % . 
Find the total gain. 

12. 150 ladies' waists were sold to a storekeeper 
for $4.40 each. The storekeeper sold ^ of the 
waists at a gain of 60 % ; ^ of them at a gain of 
20 % ; and the remainder at $ 3.50 each. How 
much did the storekeeper gain or lose? 

13. Mr. Williams bought a house for $ 15,000. 
He kept it for one year, spending $ 175 for taxes 
and $ 420 for repairs. Then he sold the house at 
a net gain of 10 % . What was the selling price ? 

14. A firm manufactures 20 automobiles at an 
average cost of $3400 each. The automobiles are 

K sold at an average gain of 22^ % . Find the gain. 
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15. A dry goods merchant bought 25,000 yd. of 
silk at $1.75 a yd., and sold it at a gain of 21 % . 
Find his gain. 

16. 95 auto trucks were manufactured at a cost 
of $750 each; they were sold at a gain of 16 % . 

(a) Find the gain on each truck. 
(6) Find the total gain. 

TO FIND THE RATE OF GAIN OR LOSS, THE 
COST AND SELLING PRICE BEING GIVEN 

141. The per cent of gain or loss is always reck- 
oned on the cost or on the sum invested in the 
transaction. 

1. I bought for $8 and sold for $12. What is 
the gain per cent? 

Explanation. The buying price or cost is $ 8 ; the sell- 
ing price is $ 12 ; the gain is the difference or $ 4. A gain 
of f 4 on a cost of $8 = | or ^ = 50 % G. Ans, 

2. A desk that cost $20 was sold for $18. 
Find the loss per cent. 

Explanation. The loss is $ 2 on a cost of $ 20. There- 
fore, the loss % is ^ = -iV "= 10 % loss. Arts. 

ORAL EXERCISES 

142. In the following examples, find as many of 
the missing terms as you can. 
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Cost 


SBLLINa 

Pbick 


Oain in 
lloswt 


Loss m 

MOKBT 


Gain% 


Loss % 


1 


16 

8 

10 

9 

5 

10 

9 

27 

200 

250 

24 

30 

60 

120 

48 


18 

6 

9 

10 

10 

5 

27 

9 

250 

200 

30 

24 

120 

60 


• 


• 






9 


• 


« 






4a» 

3 










5 


















ft 










7 










a 






MM ^^^H 










« 




9* 

lO. 










11 










12 










13 










14 










15 




12 
12 






16 


48 
75 
75 
24 

48 








17 




25 






18 




25 






AC 

19. 
20 








50 
33i 










Aw. 

21 


30 
60 






25 


22 


50 
60 








23 


10 








Aw* 

24 


60 


10 






25 


60 
60 




25 




A*#. 

26. 
27 








25 


60 
60 
60 






25 


28. 
29. 
30. 








25 




20 
60 










10 
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MARKING GOODS 

Fob Reading 

143. Merchants often mark goods in cipher. 
This means that they use signs or letters to repre- 
sent the cost and the selling price of goods. If 
letters are chosen, the key is a word of ten different 
letters to be used instead of the ten numerals. 
Sometimes two words are used instead of one. In 
order to make the reading of these prices more 
difficult sometimes a different letter is used when a 
figure is repeated. 

Take as a key word 

Washingto x* 
1 234567890 

An article costs $1.25. Its cost mark would be 
waL If it cost 44 cents, it might be marked M; 
but if a repeater is used, 44 cents would be written 
hz or AZ, or any other letter not in the word 
Washingtox which has been selected as a re- 
peater. 

If an article bears two marks, the first is the 
cost price, the second the selling price. 

Using Washingtox as a key, and "f " as a re- 
peater, an article costing $2.55 and marked to 

sell at $ 3.25 would be marked -^.. 

sai 

* Use X for because n is used for 6. 
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144. Still using Washing tox as a key, and /as a 
repeater, give the cost and selling price of articles 
marked as follows : 



1. -7 



4. 



7. 



10. 



na 

gi 

wxf 

sgi 

hix 
iai 



3. 



IVOX 

afi 

sa 
hx 



as 

8. — 

ao 



ntx 



11. 



wax/ 



3. 



6. 



9. 



12. 



wnh 
wti 

wix 
axf 

hi 

71X 
0% 



145. Take vanderbUt as a keyword, using o ai9 a 
repeater. Write out in cipher the cost of the fol- 
lowing items and the selling price at 20 % gain. 





Cost 


1. 


$1.75 


2. 


$2.50 


3. 


$ .45 


4. 


$1.25 


5. 


$7.50 


6. 


$ .35 


7. 


$1.10 


a 


$7.00 


9. 


$8.40 


10. 


$ 12.50 



Cost 



Sbllino Pbicb 



11. Select a keyword of your own and construct 
a table of cost and selling price at 33J^ % of profit. 



COMMISSION AND BROKERAGE 

For Reading 

146. Many people employ agents to buy or sell 
merchandise, property, or other marketable goods, 
or to transact other business for them. Such 
agents are called commission merchants or brokers. 

Note 1. These terms are often used interchangeably ; there is, 
however, a difference in their meaning. A commission merchant 
actually receives the goods from a merchant or principal, or for- 
wards the goods to another merchant; while the broker makes 
the arrangements for purchase only, allowing the owner to ship or 
send direct to the purchaser. 

Commission or brokerage is the amount of money 
paid to an agent for buying or selling goods. 

Note 2. In buying, commission is reckoned on the cost, or 
NET COST as it is sometimes called. The net cost plus the com- 
mission and other charges, such as freight, cartage, insurance, 
etc., is called the gross cost. In selling, commission is reckoned 
on the amount of the sale. The rate of commission or brokerage 
is expressed in per cent. The sum of money left after deducting 
the commission and other expenses is called the net proceeds. 



Percbntage 
Base 
Eate 

Percentage 
Amount 1 

or 
Difference 



o 



EQUIVALENT TERMS 

Profit and Loss Commission or Brokerage 

Cost or Selling Price 
Rate of Commission 
Commission or Brokerage 
Total Cost 

or 
Net Proceeds 
193 



Cost 

Gain or Loss ^o 

Gain or Loss ($) 

Selling Price 
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COMMISSION AND BROKERAGE 



The processes and explanations of problems are 
the same as in Percentage. 

TO FIND THE COMMISSION, THE COST OR SELL- 
ING PRICE, AND THE RATE OF COMMISSION 

BEING GIVEN 

Rule. The commission equals the base multiplied by 
the rate. 
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ORAL EXERCISES 







Cost or 

Selling 

Price 


Rate of 
Commission 

2% 

H-% 

\1o 


Total 
Cost 


Net 
Proceeds 


1. 

2. 
3. 
4. 

5. 
6. 


Bought 

Sold 

Bought 

Bought 

Sold 

Sold 


$ 5,000 
$ 7,500 
f 6,400 
$ 10,000 
$ 9,600 
f 7,200 


9 

m 

9 

m 

9 

9 


9 

• 
• 

9 

• 



WRITTEN EXERCISES 

148. 1. A real estate broker sells property for 
$ 25,000. His commission is 1^ % . How much 
does he receive ? 

2. A book agent sells 100 sets of books at $ 165 
per set. Find his commission at 16 % . 

3. An agent sells 20 sewing machines for $ 45 
each. His commission is 16|^ % . Find his 
commission. 
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A commission house makes the following sales. 
Find the commission in each case. 





Articles 


Price 


Rate of 

COMM. 


COMU. 


4. 


250 bbl.- apples 


$1.45 per bbl. 


10% 


? 

• 


5. 


200 bbl. potatoes 


1.15 per bbl. 


8% 




6. 


200 bbl. cabbages 


4.20 per bbl. 


1\1c 


9 

• 


7. 


500 bbl. flour 


5.50 per bbl. 


15% 


9 


a 


120 tubs of butter 
averaging 52^ lb. 


22 ct. per lb. 


12% 


• 

9 

• 


9. 


10 cases eggs of 30 
doz. each 


24 ct. per doz. 


6|% 


? 
9 

m 


10. 


100 boxes crackers 


$ 2.10 per box 


14^% 


? 


11. 


80 crates tomatoes 


75 ct. per crate 


12i% 


? 


12. 


200 baskets peaches 


80 ct. per basket 


20% 


? 



A real estate broker made the following sales. 
Find the brokerage in each case. 





Property 


Price 


Rate of 
Broker- 
age 


Broker- 
age 


13. 


House 


$ 12,500 


n% 


9 

• 


14. 


Farm, complete 


$ 16,000 


6% 


9 

m 


15. 


Factory 


$120,000 


n% 


9 

• 


16. 


OfiBce-building 


$225,000 


n% 


? 


17. 


10 lots 


$ 450 each 


3% 


9 

• 


18. 


House 


$27,500 


^% 


9 

• 


19. 


Furnished House 


$32,000 


2i% 


9 

• 


20. 


5 Houses 


$ 7500 each 


2% 


9 

• 



w ' 



TRADE DISCOUNT 
For Reading 

149. Many manufacturers issue catalogs and 
price lists in which their goods are marked at the 
very highest price at which such goods can be sold 
to retail dealers. Jobbers and retail merchants 
must buy for a lower price than the list price, or 
they cannot afford to deal in such goods. For 
instance, if sewing machines are listed for $ 40 
each, a dealer could not profitably sell the machines 
at that price, unless he could buy them for less than 
$ 40. The manufacturer is willing to sell machines 
to the dealer subject to several discounts. The 
condition of the market and the quantity bought 
usually regulate the amount of discount given. 

Merchants who give large discounts seldom quote 
one rate^ but offer a series of discounts. The 
manufacturer might sell the % 40 machine, subject 
to discounts of 40, 10, and 5. This means, that 
he will deduct 40 % from the list price, 10 % from 
the remainder, and 5 % from the second remainder. 
The third remainder is the amount the dealer pays 
for the machine. He can then sell the machine for 
% 40 and make a profit. 

The price at which an article is sold after all 
discounts have been subtracted is called the net 
price or net cost. 
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Explanation. $40 is the list price. 40 % of $40 = $16. 
This leaves $ 24 as the price after one discount has been de- 
ducted. The second discount is 10%. 10% of $24 is 
$2.40, which deducted from $24 leaves $21.60, as the 
price after the second discount has been deducted. The 
last discount is 6%. 5% of $21.60 is $1.08, which de- 
ducted from $21.60 leaves $20.52 as the net price or 

NET COST. 

Discounts are deducted in succession, but it is immaterial 
in which order the discounts are deducted, as it will not 
Affect the result. 

Process and Explanation. (Usual Method) 

$40 List price. 

16 40% discount 
$24 1st remainder. 

2.40 10 % discount. 
$21.60 2d remainder. 

1.08 5% discount. 
$ 20.52 net cost or net price. Ans, 

Second Method. Instead of multiplying the list price 
[ by the per cent and deducting the result, it is shorter to 
deduct the per cent from 100%, which gives the result at 
once. 

Process and Explanation* (Second Method) 

$ .40 List price. 

.60 40 % discount leaves 60 % to be paid. 



I 



) . 



$24.p0 1st remainder. 

.90 10 % discount, leaves 90 % to be paid. 

$21.60 2d remainder. 

.95 5 % discount, leaves 95 % to be paid. 
1080 
1944 

$20,520 net cost or net price. Am. 
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There is a shorter way. 

Discounting 40 %, 10 %, and 5 % means selling at 60 %, 
90 % , and 95 % of the list price ; expressed decimally .6, .9, .95. 
Multiply these in succession, .6 x .9 x .95 = .5130. 
List price $40 

Net price per dollar 5.13 

$ 20.52 net price. 



WRITTEN EXERCISES 





Article 


LiAT Price 


% IST 

Discount 


%2d 
Discount 


%8d 
Discount 


Bbqvibbd 


1. 


1 Piano 


f$600 


33J 


10 


2 


Total Discount 


2. 


1 Piano 


$480 


25 


10 


6 


Net Price 


3. 


1 Automobile 


$3,000 


30 


20 


10 


8d Discount 


4. 


1 Automobile 


$2,750 


20 


16 




Net Price 


5. 


3 Books 


@$1.50 


20 


10 


2 


Total Discount 


6. 


6 Books 


@$4.50 


20 


10 


2 


Net Price 


7. 


2 Sewing 














Machines 


@§60 


30 


10 




2d Discount 


8. 


1 Sewing 












9. 


Machine 


$76 


33J 


10 


6 


Total Discount 




2 Rugs 


@$125 


20 


10 




Net Price 


10. 


Brushes per 










Net price per 




dozen 


$4.50 


16| 


10 


10 


brush 



SPECIAL DISCOUNTS 
150. For Reading 

Goods are often sold without trade discpunts, 
but with an allowance for paying cash. A deduc- 
tion of this kind is called a cash discount. Some 
dealers allow a cash discount in addition to- trade 
discounts. i 
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Merchants often buy goods to be paid for in 30, 
60, 90, or 120 days. Manufacturers will offer a spe- 
cial discount for earlier payment. Some houses 
offer 10 % for cash, some 7 %, some 5 %, most 2 %. 

Dressmakers and shopping agents often receive 
a special discount on purchases made for other 
people. This custom prevails in order that those 
who are finally to receive the merchandise pay no 
more for the goods, but the agent receives the 
amount of the discount to cover the trouble and 
expense of shopping. 

PROBLEMS 

15L 1. Mr. Jones owes $350. He is allowed a 
discount of 6 % for prompt payment. How much 
does he save by paying the bill at once ? 

2. A plumber bought $250 worth of goods. 
He was allowed a discount of 3 % for cash. How 
much did the goods cost him ? 

3. A merchant buys $ 800 worth of lace. He 
is allowed a discount of 4^ % for cash or 2 % if paid 
within 30 days. He waits for 30 days before pay- 
ing. How much did he lose by not paying cash ? 

4. A workingman buys a home for $ 3000, with 
a discount of 4 % if he pays within a year. He 
can get a discount of 10% for cash. How much 
will he gain if he pays the whole amount at once ? 

5. A painter buys 60 rolls of wall paper. The 
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list price is $3.50 a roll. From this price, the 
painter gets a discount of 8 % and an additional 2 % 
for cash. How much did the wall paper cost him ? 

An automobile catalog quotes discounts of 33^% 
and 10%. 

Find the net price of each of the following 
machines : 

Li8T Price Net Price (33^ and 10 off.) 

6. $4500 ? 



7. 


ZZOU 


f 


8. 


1400 


? 


9. 


6500 


? 


10. 


7250 


? 



A wholesale stationery house allows discounts of 
20%, 10%, and 5%. 

Find the net cash price of each of the following : 

11. 1 gross lead pencils listed at 72 ct. a dozen. 

12. 2 gross wooden penholders listed at 20 ct, a 
dozen. 

13. 6 doz. ink wells listed at 15 ct. each. 

14. 10 doz. blank books, style A^ listed at 35 ct. 
a dozen. 

15. 150 blank books, style B^ listed at 60 ct. a 
dozen. 

16. Make out a separate bill for each Example, 
from 11 to 15 inclusive. 

17. Make out one bill for all the goods. 



REVIEW OF TYPE CASES IN COMMON 
FRACTIONS, DECIMALS, AND PERCENTAGE 

Type I 

152. 1. (a) Find | of 120. 

(6) How much is .75 of 120 ? 
(c) Sold 75% of 120 eggs. Find the number of 
eggs sold. 

Type II 

2. (a) Had 35 ct.; spent 21 ct. What part of 
my money did I spend ? 

(6) 21 is how many .OO's of 35 ? 
(c.) Out of 35 books, 21 were old. What per 
cent .of the books were old ? 

Type III (i8t Case) 

3. (a) A boy was absent 4 days. This was -^ 
of the term.' How many days were in the term ? 

(6) 4 = .05 of what number ? 
(c) 5 % of a class is absent. 4 boys are absent. 
What is the register of the class ? 

Type III (2d Case) 

4. (a) 25 is J more than what number ? 

(6) A farmer has 25 sheep; this is .25 more 
than he had at first. How many sheep had he at 
first? 

201 
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(c) I sold a watch for $ 25. This was 25 % more 
than it cost. Find the cost. 

Type III (3d Case) 

5. (a) John is 18 yr. old ; this is ^ more than 
his sister's age. What is his sister's age ? 

(6) 18 = .20 more than what number ? 

(c) After increasing my stock of pencils 20 % , 
I had 18 pencils. How many pencils had I at 
first ? 

MISCELLANEOUS PROBLEMS 



I. Use pencils only when the numbers are too large 
to be carried in the mind. 

1. 24 out of the 60 girls in a class were marked 
excellent. What per cent of the class received an 
excellent mark ? 

2. A boy has $25 in the bank. 16% of it he 
earned. The rest his father gave him. How much 
money did his father give him ? 

3. In a class of 50 boys, 6 % were absent. How 
many boys were absent ? 

4. In a class of 50 boys, 74 % were absent. How 
many boys were present ? 

5. A coat costing $ 24.50 was sold at a loss of 
$3.50. What was the loss per cent ? 

6. A class had a library of 864 books. 37^ % 
of the books are story books. How many story 
books are there in the library ? 
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7. In a school of 1250 pupils, 1225 were pres- 
ent. What per cent of the school was present ? 

8. In a school of 1200 pupils, 3% were late. 
How many pupils came late ? 

9. Tea that cost 40 ct. a pound is sold for 55 
ct. a pound. Find the per cent gained ? 

10. What is the difference on a bill of $760 
between a direct discount of 25 % and discounts 
of 15 % and 10 % ? 

11. A ton of coal costing $3.50 is sold for $7. 
Find the gain per cent. 

12. A man owning 80 % of a mill sold 62^ % of 
his share for $4000. At that rate what was the 
value of the mill ? 

13. What is the cost of 12 yd. of cloth, if 28 % 
is gained by selling it at $ 2.56 a yard ? 

14. I bought a bill of goods for $218 at 10 % 
discount and 8 % off for cash. What was the 
net cost ? 

15. John is 36 years old. His wife's age is 75 % 
of his age. How much older is he than his wife ? 

16. The list price of a shipment of goods is $ 750. 
The buyer received discounts of 20 and 12J % . 
What did the goods cost him ? 

17. A man spends 80 % of his salary and has 
$ 350 left. What is his salary ? 
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18. A pfano which cost $ 275 was sold for $ 225. 
What was the loss per cent ? 

19. A manufacturer sold a carriage^ for $432, 
which was 20 % above cost. What was the cost ? 

20. 75 % of $1000 = ? per cent of $4000? 

21. $ 300 is what per cent of $ 300 ? 

22. I sold 2 horses for $170 each. On one I 
gained 20 % , on the other I lost 20 % . What was 
the gain or loss in money on the entire transaction ? 

23. A house worth $ 7500 was insured for f of 
its value at f % . What was the premium, or 
annual payment ? 

24. The tax rate is 1^ % . How much must 
be paid in taxes on property worth $ 4000 ? 

25. An agent sold 400 yd. of cloth at $ 3 a yard. 
How much was his commission at 5 % ? 

26. A collector succeeded in collecting 75 % of a 
debt of $ 4000. What is his commission at 8J % ? 

27. A man paid $ 4500 for a house. He spent 
$ 150 repairing it and then sold it for 18 % above 
cost. What did he receive for it ? 

28. A merchant lost 37^% when he sold goods 
for $ 82.20. What did the goods cost ? 

29. At 33^ % what is the duty on an invoice of 
muslins amounting to $ 3690 ? 

30. The duty on silk is 40 % . What amount of 
duty must be paid on $ 19,500 worth of silk ? 
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31. A newsdealer ordered 200 Worlds^ 175 Timesj 
250 Journals, 125 Heralds, 75 Presses. What per 
cent of his papers were Worlds ? Times ? Journals f 

32. There were 90 school days in a term. A boy 
was present 80% of the term. How many days 
did he lose ? 

33. A department store took in $8910 on Sat- 
urday. This was 33 % of the week's receipts. How 
much was taken in during the entire week ? 

34. A house is worth % 7880. For what amount 
must it be insured to cover 90 % of its value ? 

35. A boy gave his brother 20 % of his marbles, 
and lost 5 % of the remainder. He then had 152 
marbles. How many had he at first ? 

36. A grocer bought 15 tubs of butter, each con- 
taining 56 lb., at 28 ct. per pound, and sold them 
at 35 ct. per pound. What was his gain % ? (Use 
short method.) 

37. A merchant lost $382.20 by selling goods 
at a loss of 9 % . What did the goods cost ? 

38. A salesman received $ 180 for selling goods 
at 2| %. What amount of goods did he sell ? 

39. Cloth costs 87^ ct. a yard. For how much 
must it be sold to gain 30 % ? 

40. School desks listed at $16.50 are sold at 20 
and 10 off. What will they cost ? 

41. A man earns $18 a week and spends \ of it 
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for board and ^ of it for other expenses. What per 
cent of his wages does he spend? (Use short 
method.) 

42. What is the loss per cent on a dozen eggs 
when they are bought at 3 for 14 ct. instead of at 
50 ct. per dozen ? 

43. When butter is 42 ct. per lb., what per cent 
does the dealer gain by selling it at 2 oz. for 7 ct.? 

44. What will it cost to insure a house valued 
at $4875, for three years, at f % per annum? 

45. A store valued at $ 5000 was destroyed by 
fire. The owner received $ 3500 insurance. What 
was his loss per cent ? 

46. For how much must apples costing $2.40 a 
barrel be sold to bring a gain of 37^ % ? 

47. A boy buys apples at the rate of 5 for 5 ct., 
and sells them at the rate of 3 for 5 ct. What is 
his per cent of gain ? 

48. A and B form a partnership, A investing 
$1800, B $2400. What per cent of the profits 
will each receive? 

49. 12^% of the 312 pages in a magazine are 
filled with advertisements. How many pages are 
left for reading matter ? 

50. A suit of clothes costs $12.50. At what 
price must it be sold so that the merchant may 
sain 20 % ? 
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51. An overcoat costs $ 16. At what price must 
it be marked in order that the merchant may give 
a discount of 20 % and still gain 25 % of the cost 
price ? 

52. There are 192 boys or 12% of the entire 
school on register in the 6th grade. How many 
boys in the entire school? 

53. The retail price (list price) of a dozen tea- 
spoons is $4.80. The wholesale price is 40% off. 
What will be the cost of 12 doz. teaspoons at the 
wholesale price, allowing 2 % discount for cash ? 

54. Coal ^ells at $6.50 a ton or $.40 a cwt. 
What per cent is lost by buying a ton by the 
cwt.? 

55. A coal dealer pays $ 6.25 for a ton of coal. 
He sells it at 40 ct. a cwt. What per cent does he 
gain? 

56. I buy neckties at $8.40 a dozen. I sell 
them at a gain of 14f %. What do I receive for 
each tie? 

57. A stationer buys a gross of colored pencils 
for $2.88. He sells them at the rate of 2 for 
5 ct. What is his gain per cent? 

58. A junk dealer pays 1 ct. a pound for old 
iron. He sells it by the ton and makes 35% 
profit. How much does he get for a ton ? 

59. The rate of taxation being 1^%, how much 



208 REVIEW OF PERCENTAGE 

must a company pay whose property is assessed at 
$75,000? 

60. I owned land worth $ 15,000. It was assessed 
for 83^ ^0 of its value. What was the tax at 2^ % ? 

61. A man's salary is $75 a month. If he 
spends 65% of it each month, how much will he 
have at the end of 6 mo. ? 

62. There are 300 working days in the year. 
Brown works 6 da. each week for 44 wk. What 
per cent of the working time is he idle ? 

63. $33.75 is 9% of what amount? 

64. A collector succeeded in collecting 37^% of 
a debt of $14,000. What is his commission at 

20%? 

65. I sold goods for $375; they cost $525. What 
per cent did I lose? 

66. Out of 300 problems given during a term, 
a boy had 25 wrong. What per cent did he have 
right? 

67. A boy was absent 12^% of a school term 
and was present 91 days. How many days in tlie 
term? 

68. A dealer bought 28 yd. of cloth at $1.25 
per yard. He sold it at a loss of 15 %. What was 
the selling price per yard ? 

69. What is the difference between ;|^% of 80 
and 25% of 80? 
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70. A man gained 9J% by selling a house for 
$ 228 more than it cost him. What was the cost 
of the house? 

71. What is the net cost of goods marked $ 1200 
with discounts of 25, 20, and 10 ? 

72. In a school of 480 pupils 43 f% were boys. 
How many were girls? 

73. 7 in. are what per cent of 3^ yd.? 

74. 6 sq. in. are what per cent of a 6-in. 
square ? 

75. I bought coal at $4.75 per long ton, and 
sold it at $5.50 per ordinary ton. What is the 
gain in money on 100 long tons? What is the 
gain per cent on the transaction ? 

76. 6 % of $ 950 is how much greater than 8 % 
of $ 550 ? 

77. John is 40% older than Louis. If John is 
35 yr. old, how old is Louis ? 

78. 10 % of a bank deposit was in coin, 18 % was 
in bills, the balance was in checks. If the bills 
amounted to $ 72, what was the total amount of the 
deposit? What amount in coin? What amount 
in checks ? 

79. 120 sq. rd. are what per cent of an acre ? 

80. I sold a farm for $18,750 and lost 6J%. 
What was the loss in money? 
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Percentages of Class Attendance 

154. A school has 40 classes. 

The first column shows the class. 

The second column shows the average monthly 
register of each class. 

The third column shows the average monthly 
attendance. 

Find the per cent of absenteeism in each class. 



Class 


Av. Reg. 


Av. Att. 


Class 


Av. Reg. 


Av. Att. 


1 


32 


1 

30 


21 


46 


44 


2 


36 


33 


22 


47 


45 


3 


37 


35 


23 


48 


45 


4 


38 


35 


24 


49 


42 


5 


35 


34 


25 


60 


46 


C 


39 


36 


26 


39 


34 


7 


40 


38 


27 


41 


41 


8 


38 


36 


28 


42 


38 


9 


41 


38 


29 


40 


36 


10 


42 


40 


30 


42 


36 


11 


40 


39 


31 


44 


42 


12 


43 


40 


32 


46 


45 


13 


44 


40 


33 


48 


42 


14 


42 


41 


34 


50 


42 


16 


39 


36 


36 


48 


46 


16 


44 


41 


36 


44 


43 


17 


45 


40 


37 


40 


37 


18 


46 


42 


38 


50 


46 


19 


. 45 


42 


39 


48 


46 


20 


60 


47 


40 


47 


43 
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REVIEW PROBLEMS IN PERCENTAGE 

Second Set 

i. These problems are intended for advanced pupils. 
Use paper and pencil only when necessary. 

V 

A girl's expenses at college amount to $500 
for the first year. It is expected that there will be 
an increase of 10 % each year on the expense account 
of the year immediately preceding. 

1. What amount will be needed to pay the 
expenses of the second year? 

2. What amount will be needed for the third 
year ? 

3. What amount will be needed for the fourth 
year ? 

4. Find the total expenses for the four years. 

5. In 1900 the population of the state of Wash- 
ington was 5I85IOO. In the 10 yr. following, the 
population increased 120.4%. What was the 
population in 1910 ? 

6. In 1900, a manufacturer sold 1200,000 
worth of goods. In 1905, he sold 14 % more than 
in 1900. In 1910, he sold 20 % more than in 1905. 

(a) Find the amount of his sales in 1910. 

(b) How much more did he sell in 1910 than in 
1900? 

7. The number of bushels of apples produced 
in one county in 1905 was 12 % greater than the 
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number of bushels produced in 1900 ; the number 
produced in 1910 was 15 % greater than the 
number of bushels produced in 1905. 

If the crop produced in 1910 equaled 450,800 
bushels, how many bushels were produced in 1905 ? 
in 1900 ? 

8. A dealer offers a reduction of 12^% on the 
price of a piano listed at $475. How much 
money is needed to make the purchase ? 

9. The cash price of a certain suit of dining- 
room furniture is $ 250. The instalment price is 
10 % more. I decide to buy on the instalment 
plan and agree to pay 10 % at once. How much 
is my first payment ? 

10. A city house worth $ 15,000 is appraised by 
the tax bureau at 75% of its value. What must 
the owner pay, if the tax rate is 7.8 % ? 

11. How many yards in 37^% of a mile ? 

12. 28% of the ore taken from a mine is pure 
iron. How many pounds of iron can be obtained 
from a ton of such ore ? 

13. After reducing the regular price 25%, a 
clothier sold an overcoat for $18. What was the 
regular price ? 

14. 75% of 360 is 66f % of what number? 

15. The duty on undecorated glassware is 55 % . 
How much duty must an importer pay on an invoice 
of $645? 
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16. A boy owned a 75 % share of a motor boat 
and sold ^ of his share for $150; at this rate, 
what was the value of the motor boat? 

17. A merchant sold 1760 yd. of silk from an 
invoice of 2800 yd. What per cent of the lot 
remained ? 

18. A health inspector condemned 46% of a lot 
of eggs. The remainder, amounting to 640 crates, 
were passed as fresh. How many crates were in 
the entire lot ? 

19. A house which is listed at $8400 can be 
bought for $7800. What per cent of the listed 
price is the reduction ? 

10. A commission merchant sold 15 % of a con- 
signment of peaches and had 595 baskets left. 
How many baskets in the consignment? 

21. 210 sheep in a flock of 800 died in a snow- 
storm. What per cent of the flock remained ? 

.22. A capitalist invested 60% of his capital in 
U. S. bonds, and 75% of the remainder in real 
estate. The rest of his capital, amounting to 
$18,000, he loaned on notes. What was his 
entire capital? 

23. A and B are joint owners of a hotel, A's 
share being 33 J^ % more than B's. If the hotel is 
sold for $ 80,000, how much should A receive ? 

24. A speculator bought 400,000 bu. of wheat at 
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$ 1.20 a bushel. He sold 150,000 bu. at a profit 
of 25%, and the remainder at a loss of 20%. 
What was his gain or loss on the entire trans- 
action ? 

25. A college student has an allowance of $ 600 
a year. His tuition costs $150; room and board 
$240; clothing $75. The remainder he uses for 
miscellaneous expenses. Find what per cent of 
his allowance he spent for each of the four items 
mentioned. 

26. The records of the champions in the National 
Baseball League for the years 1906 to 1910 are as 
follows : 



Year 



1906 
1907 
1908 
1909 
1910 



Champion 



Games 



Chicago 

Chicago 

Chicago 

Pittsburg 

Chicago 




What per cent of the games played in each 
year was won ? 

27. A mechanic saves $5.50 a week, which is 
16f % of his wages. What are his weekly earnings ? 

28. I owe my brother 20 % more than the sum 
due my grocer. My debt to both is $ 55. What 
is my debt to each ? 
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29. A merchant can buy two motor trucks for 
$3750. One truck is worth 50% more than the 
other. What is the price of each ? 

30. A truck loaded with merchandise weighs 
87,000 lb. which is 85 % more than the truck un- 
loaded. What is the weight of the merchandise ? 

31. The register of a certain school increased in 
one year from 1250 to 1625. The average attend- 
ance increased from 1220 to 1515. What was the 
rate per cent of increase in register and in average 
attendance ? 

32. 300 girls took an examination in arithmetic; 
45 failed. What per cent of the whole number 
passed? 

33. Mr. A, a mason, agreed to build for $350 a 
brick wall, 75 ft. long, and of a given height and 
thick aess. The materials were to be supplied by 
his employer. The mason, becoming ill after he 
had finished 42 ft. of the wall, assigned his con- 
tract to Mr. B, another mason, on the same terms. 
How; much should the employer pay to each ma- 
son, upon the completion of the job ? 

34. A man pays $ 1080 for a horse and wagon. 
The wagon is worth 40% more than the horse. 
What is the value of each ? 

35. A lawyer's income for the last year was 
$4200. This was 14f % less than the preceding 
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year. What was his income for the preceding 
year? 

36. An attorney collected 85% of a debt of 
$1250. He charged 12^% commission and $8.50 
for disbursements. What amount should he remit 
to his principal ? 

37. A produce merchant sold a consignment of 
flour for $875 on credit. He charged 2^% com- 
mission, and 2^% for guaranteeing payment by 
the purchaser. What amount should he remit to 
his principal ? 

38. The net proceeds of a sale of cotton were 
$ 85830. What were the gross proceeds, the broker's 
commission being 2 % ? 

39. A factor in San Francisco purchased $ 40,000 
worth of raw silk for a manufacturer in Paterson, 
N.J. What was the factor's bill for silk and com- 
mission, the latter being at the rate of 1^ % ? 

40. A dealer bought a crop of 600 bu. of pota- 
toes for $ 600. He paid $ 48.60 for cartage and 
freight. He sold the potatoes at $ 1.10 a bushel. 
What was the rate per cent of profit on the trans- 
action ? 

41. A merchant bought linen napkins for $ 2.50 
per dozen, and sold them for $ 3.60 per dozen. 
What was his gain per cent ? 

42. How must I sell books which cost $ 1.12 
each, in order to gain 37-J-% ? 
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43. A furniture dealer buys chairs at $ 4.20 
each. He sells a dozen for $ 75. What is his 
gain per cent? 

44. By selling velvet at $ 2.25 a yard, a mer- 
chant loses 10%. What did he pay per yard for 
the velvet ? 

45. A merchant bought at auction 150 alarm 
clocks for $ 95. He sold 100 of them for 75 ct. 
each, and the remainder for 50 ct. each. What 
was the gain or loss per cent ? 

46. If a milliner sells a hat for 50 ct. less than 
cost J she loses 12J % . For what price must she 
sell it in order to gain 12^^%? 

47. By selling pen points for $ 2 a thousand, T 
gain 66f %. At what price should I sell them in 
order to gain 80 % ? 

48. I made a profit of $ 1800 on an investment 
in real estate, which was a gain of 8-^%. What 
was the amount of my investment ? 

49. By selling shoes at 33 J % above cost, a 
dealer gained 95 ct. on every pair. What was the 
cost per pair ? 

50. A real estate speculator sold a house for 
$ 8750. He lost 16f % on his investment. How 
much did he pay for the house ? 

51. A dealer bought a second-hand automobile 
for $ 550. He spent $ 185 on repairs and then 
sold it for $ 1000. Find the per cent of profit. 
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52. A fruiterer sold an invoice of fruit for $ 260, 
thereby gaining 4%. How much did he pay for 
the fruit ? 

53. I bought a motor boat for 10 % less than it 
cost the builder. I sold it for $ 405, thereby gain- 
ing 25 % on my investment. What did it cost the 
builder and what did I pay for it ? 

54. A grocer bought a 60-pound tub of butter 
for $20. He sold it at 28 ct. a pound. What per 
cent did he lose ? 

55. An invoice of kerosene oil cost $ 225. The 
freight charge was $54.50. The cartage was 
$48.50. The insurance amounted to 5% of the 
invoice. For what price must the oil be sold to 
realize a gain of 35 % ? 

56. A jeweler sold a watch at a loss of $15. 
This was 12^% of the cost. What was the cost 
and what was the selling price ? 

57. Fence posts that cost $ 6.40 a hundred are 
marked $ 10 a hundred. Before selling, the dealer 
deducts 10% from the marked price. What per 
cent does he gain ? 

58. A New York commission merchant sells for 
a packer in Maryland 3600 cans of peas at 70 ct. 
a dozen. What is his commission at 6|-%? 

59. A canvasser obtained 375 subscriptions to a 
book at $24 a copy. His commission is 20%. 
What amount should he receive from his employer ? 
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60. A real estate agent received a commission of 
$ 225 for selling a house. What was the selling 
price of the house, the agent's rate of commission 
being 1|^? 

61. A salesman's commissions on a 3% basis 
amounted to $82.50. What was the amount of 
his sales? 



SIMPLE INTEREST 

156. Interest is the sum paid for the use of 
money. 

Find the interest on $200 for 1 yr. at 5 %. 

5 % of $ 200 = $ 10, which is the interest on $ 200 
for 1 yr. at 5%. 

The principal is the sum of money for the use 
of which interest is charged. 

In the above example $200 is Ihe principal. 

The amount is the principal and interest added 
together. 

$200 loaned for 1 yr. at 5% will amount to 
$210 at the end of the year. $210 is the 

AMOUNT. 

The rate of interest (commonly called the rate) 
is the per cent of the principal charged for its use 
for one year. 

In the above example 5% is the rate of in- 
terest. 

Note. In charging interest, the year is reckoned as 12 mo. 
of 30 da., or 360 da. 

EQUIVALENT TERMS 

Percent AGE Interest 

Base Principal 

Rate Rate 

Percentage Interest 

Amount Amoimt 
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157. The underlying principles in problems in 
interest are ex;actly the same as in the type prob- 
lems in percentage. The only difference is in the 
introduction of ti7ne as a factor in the work. 

Cases im Simple Interest 
I. Given the principal, time, and rate, to find 

the INTEREST or AMOUNT. 

II. Given the time, rate, and interest or amount, 
to find the principal. 

III. Given the principal, rate, and interest or 
amxmnt, to find the time. 

IV. Given the principal, time, and interest or 
amxmnt, to find the rate. 

Cases II, III, and IV are not used frequently in 
business. Case I is the most important. 

THE DIRECT CASE IN INTEREST 

158. Given the principal, time, and rate, to find the 
interest or amount. 

ORAL EXERCISE 

1. What is the interest on $100 for 1 yr. at 
6%? At5%? At4i%? 

2. What is the interest on $ 1 for 1 yr. at 5 % ? 
For 2 yr. ? For 3 yr. ? For \ yr. ? For 4 yr. ? 

3. What is the interest on % 50 for 1 yr. at 6 % ? 
For 2 yr. ? For 1 yr. at 4 % ? For 2 yr. at 4 % ? 
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ORAL DRILLS 





Principal 


TiMB 


Rate 


Interest 


Amount 


4. 


$240 


2yr. 


5% 


9 

• 




5. 


$150 


4 yr. 


5% 


• 




6. 


$2000 


^Y^' 


6% 




9 

• 


7. 


$60 


3yr. 


4% 




9 

• 


8. 


$75 


2yr. 


5% 


• 




9. 


$125 


4yr. 


5% 


• 


9 

• 


10. 


$80 


1 yr. 


7% 


9 

• 




11. 


$400 


Hyr. 


6% 




? 


12. 


$750 


2yr. 


5% 


9 

• 




13. 


$300 


3yr. 


8% 




• 


14. 


$10,000 


5yr. 


6% 




? 


15. 


$600 


Syr. 


5% 


9 

• 





The Ordinary Method 
159. Find the interest on $450 for 2 yr. 6 mo. 



18 da. at 4%. 



Explanation Process 

Interest on $ 1 for 2 yr. = $ .08 

Interest on $ 1 for 6 mo. or ^ yr. = .02 
Interest on $ 1 for 18 da. or ^ yr. = .002 
Interest on $1 for 2yr. 6 mo. 18 da. = $.102 

450 
5100 
408 



$45.90^ 
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Second Method 

Change 2 yr. 6 mo. 18 da. to years and a decimal 

s)f a year. 

Process 

2 yr. 6 mo. 18 da. = 2.55 jrr. 

2.55 X $.04= $.102 

450 X $ .102 = $ 45.90 int. Ans. 

Explanation 

Interest on $ 1 for 1 yr. = $ .04 

Interest on $ 1 for 2.55 yr. = $.102 
Interest on $450 for 2.55 yr. = $45.90. 

The Aliquot Part Method 

. 160. If I pay $6 for the use of $100 for 1 yr., 
what must I pay for the use of $100 for 3 yr.? 
For 5 yr. ? For 7 yr. ? What must I pay for the 
use of $100 for J yr.? For 6 mo.? For 3 mo. or 
J yr.? For 1 mo. or 3^ yr.? For 30 da.? For 
60 da.? For 10 da.? (10 da. = i of 1 mo.) For 
15 da.? 

ORAL EXERCISES 

1. Find the interest on $ 300 for 2 yr. 6 mo. at 

4%. 

2. Find the interest on $ 200 for 3 yr. 2 mo. at 

6%. 

3. Find the interest on $ 400 for 1 yr. 6 mo. at 
5%. 

4. Find the interest on $ 500 for 9 mo. at 4 % . 
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WRITTEN EXERCISES 

16L 1. Find the interest on $ 450 for 1 yr. 8 mo. 

15 da. at 6%. 

Procefw 

$ 450 prin. 
.06 rate 
$27.00 int. for lyr. 
^ of int. for 1 yr. = 13.50 int. for 6 mo. 
^ of int. for 6 mo. = 4.50 int. for 2 mo. 
^ of int. for 2 mo. = 1.13 int. for ^ mo. 

$46.13 int. for 1 yr. 8 mo. 15 da. 

Explanation. Find the interest for 1 yr. at the given rate. 
8 mo. = 6 mo. + 2 mo. 

The interest for 6 mo. = -J- the interest for 1 yr. 
The interest for 2 mo. = ^ the interest for 6 mo. 
15 da. = ^ of 1 mo. or ^ of 2 mo. 
The interest for 15 da. = J the interest for 2 mo. 
Find the sum of the interest for 1 yr. + 6 mo. -f- 2 mo. + 
15 da. This is the required interest. 

Find the interest on : 

2. $1000 for 1 yr. 4 mo. 6 da. at 6 % . 

3. $ 720 for 4 yr. 9 mo. 24 da. at 4 % . 

4. $700 for 5 yr. 6 mo. at 4| % . 

5. $ 201 for 1 yr. 90 da, at 6 % . 

6. $ 1500 for 1 yr. 8 mo. at 5 % . 

7. $2000 for 8 mo. 12 da. at 4 %. 

8. $ 1200 for 7 mo. 15 da. at 5 % . 
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9. # 75.80 for 3 yr. 6 mo. at 6 % . 
10. $ 112.50 for 4 yr. 4 mo. 24 da. at 5 % . 

The Six Per Cent Method 
162. At 6 % the interest on $ 1 is 

$ .06 for 1 yr. 
.OOJ for 1 mo. 
.000^ for 1 da 

Find the interest on $360 for 2 yr. 8 mo. 24 da. 
at 6%. 

Interest on $1 for 2 yr. =2 x $.06 = $.12 
Interest on $1 for 8 mo. = 8 x .005 = ' .04 
Interest on $ 1 for 24 da. = 24 x .000^ = .004 
Interest on $1 for given time= $.164. 

Interest on $360 for given time = 360 x $.164 

$.164 
360 
9840 
492 



$59.04)J Int. Ans. 

Find the interest on $ 1200 for 2 yr. 7 mo. at 
5 % (using the 6 % method). 

Interest on $ 1 for 2 yr. = 2 x $.06 = $.12 
Interest on $ 1 for 7 mo. = 7 x .005 = .035 

$ .155 $ .155 

1200 



6)$ 186.000 Int. at 6% 

$ 31 Int. at 1 % 

5 

$156 Int. at 5%, 



1 
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163. Interest at rates lower than 6 % may be 
found by subtracting parts of the interest at 6 % 
from the interest at 6 % . 

Interest at rates higher than 6 % may be found 
by adding parts of the interest at 6 % to the in- 
terest at 6 % . 

To find interest at 

3 % take \ of the interest at 6 % . 

4 % subtract \ of the interest at 6 % . 
4^ % subtract \ of the interest at 6 % . 

5 % subtract \ of the interest at 6 % . 
5^ % subtract -^ of the interest at 6 % . 

7 % add \ of the interest at 6 % . 
7 J % add J of the interest at 6 % . 

8 5^ add \ of the interest at 6 % . 

ORAL EXERCISES 

164. 1. Find the interest on $60 for 8 mo. at 

6%. 

.2. Find the interest on the same sum, for the 
same time at 4 J % . At 7 % . At 8 % . At 4 % . 

Find the interest on : 

Principai* Time Rate % 

3. % 150 1 yr. 6 mo. 6 

4. % 150 1 yr. 6 mo. 5 

5. % 150 1 yr. 6 mo. 9 

6. % 300 2 yr. 3 mo. 6 

7. % 300 2 vr. 3 mo. 8 





PROBLEMS 




Principal 


Time 


Ra.te< 


8. $300 


2 yr. 3 mo. 


7 


9. $40 


1 yr. 3 mo. 


6 


10. $40 


1 yr. 3 mo. 


H 
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WRITTEN EXERCISES 

165. Find the sum indicated by ? in the following 
examples : 





Principal 


Time 


Rate% 


Interest 


Amount 


1. 


$280 


2 yr. 7 mo. 15 da. 


6 


• 




2. 


$280 


2 yr. 7 mo. 15 da. 


H 


• • • 


9 

m 


3. 


$280 


2 yr. 7 mo. 15 da. 


7 


9 

• 




4. 


$280 


2 yr. 7 ma 16 da. 


4 


? 




5. 


$264.80 


1 yr. 8 mo. 


6 


9 

• 




6. 


$ 264.80 


1 yr. 8 mo. 


4 


• • • 


9 

• 


7. 


$ 264.80 


1 yr. 8 mo. 


5 


9 

• 




a 


$264.80 


1 yr. 8 mo. 


3 


• • _ • 


? 


9. 


$264.80 


1 yr. 8 mo. 


H 


? 




10. 


$2000 


7 yr. 6 mo. 


6 


? 




11. 


$2000 


7 yr. 6 mo. 


7 


9 

• 




12. 


$2000 


7 yr. 6 mo. 


9 


• • • 


9 

• 



WRITTEN PROBLEMS IN SIMPLE INTEREST 

166. 1. A man has $40,000 invested, so that 
40% of it yields an interest of 4% and the rest 
yields 5 % . Find the total amount of interest he 
will receive on both investments in 2 yr. and 9 mo. 

2. A college has an endowment fund of 
$ 750,000. What monthly income does it receive 
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t 

from this fund, if it is invested so as to yield 
interest at 5 % per annum ? 

3. A man places a % 20,000 mortgage at 4^ % 
upon his property. Interest is due on Jan. 1. 
Beginning with April 1, what sum must he lay 
aside each month, so as to have the full interest on 
hand before payment is due ? 

4. $5000 loaned on March 11, 1906, amounted 
to what sum on Feb. 6, 1908, money being at 5 % ? 

5. A man borrowed $40,000 at an annual 
interest of 4 % . He invested it in property which 
jdelded an interest of 5f % . What did he gain in 
2 yr. 6 mo., by this transaction ? (Use direct 
method.) 

6. A note of $450, dated April 28, 1910, was 
paid May 31, 1911, with interest at 7 % . What was 
the amount paid ? 

7. What interest must I pay semi-annually to 
the holder of a $ 7500 mortgage on my house, the 
rate being 4^ % ? 

8. The court decided that the defendant in a 
lawsuit must pay the plaintiff the sum of $36,120, 
with interest at 6% from Aug. 18, 1905, to Dec. 1, 
1910. What was the amount to be paid ? 

9. A note for $120.50, dated Feb. 10, 1910, 
was due June 15, 1910 ; what was the amount due, 
the note bearing interest at 5 % ? 
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10. The trustees of an estate paid to the heirs on 
Jan. 1, 1911, the proceeds of a sale of bonds for 
$26,750 made on Sept. 10, 1905, with interest at 
3J% to the date of payment. How much was paid 
to the heirs ? 

« 

11. A friend borrowed $ 250 from me on Dec. 15. 
He promised to repay me on Sept. 1 following, with 
interest at the rate of 7 % per annum. How much 
did he owe me on the due date ? 

12. Find the interest on a note for $ 67.50, dated 
March 25, 1908, and payable Oct. 10, 1910, the 
rate being 5^ % . 

13. How much is due on a debt of $650 on 
which interest is chargeable for 1 yr. 3 mo. at 

INTEREST. SUPPLEMENTARY CHAPTER* 

The Direct Case in Interest 

167. Given the principal, time and rate, to find 
the interest or amount. 

The 36 Per Cent Method 
At 6 %, the interest on $ 1 is 

$ .06 for 1 yr. 

.005 for 1 mo. 

.0001 for 1 da. 

*The object of this chapter, is to furnish additional material for 
schools that study the derived cases of interest. 
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At 36 %, the interest on ^ 1 is 

$ .36 for 1 yr. 

.03 for 1 mo. 

.001 for 1 da. 

Therefore we have the following 

Principle. The interest on any principal for 1 da 
at 36 % equals .001 of that principal. 

Find the interest on $375 for 2 yr. 7 mo. 16 da. 

at 4%. 

Process 

da. 

Explanation 

Change 2 yr. 7 mo. 16 da. 
to days. The interest on 
$375 for 1 da. at 36% = 
$.375. The interest on $375 
for 946 da. at 36 % = 946 x 

2 OCA ^•^'^5 = * ^4.75. $354.75 

= the interest at 36%; at 
15 00 4 % the interest will be ^ of 

337 5 $354.75 or $39.42. 



2yr. = 


720 


7 ino.= 


210 


16 da. = 


16 




946 da. 


$.375 




946 





9 )$354.75P int. at 36 % 

$39.42 int. at 4% Am. 

Rule for finding interest at 36%. 

1. Point off three places in the principal. 

2. Multiply the result by the number of days for 
which the money is loaned. 

168. From the interest on any principal at 36 % , 
the interest at other rates may be found as follows : 
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4% 



6% 



7% 



S% 



To find interest at 

3 % take ^ of the interest at 36 % . 
take ^ ot the interest at 36%. 
take ^ of the interest at 36 % . 

take ^- of the interest at 36% and then 
subtract ^ of that number ; or divide the 
interest at 36 % by 36, and multiply 
the quotient by 5. 

take ^ of the interest at 36% and then 
add ^ of that number ; or divide the in- 
terest at 36 % by 36, and multiply the 
quotient by 7. 

take ^ of the interest at 36% and then 
multiply by 2. 



ORAL EXLRCiSb 



169. Work all the examples under Art. 165 
by the 36 % method. 



WRITTEN EXERCISE 



170. Work all the examples under Art. 166 by 
the 36 % method. 



THE DERIVED CASES IN INTEREST 

171. Given the time, rate, and interest or amount, to 
find the principal. 

(A). What sum of money placed at 4% int. for 
7^ yr. will yield a total interest of $1200 ? 
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H 



Process 
g 04 Explanation. The interest on $ 1 

for 7^ yr. at 4 % = $.30. 

Therefore, the number of dollars re- 
$ -30 quired to yield S 1200 interest will 

c3p)1200x0. equal 1200 -^ .30 or 4000. 

4000~ ^^** ^^^^^• 



{B). What sum of money placed at 5% int. for 
3 yr. 6 mo. will amount to $ 2350 ? 



Process Explanation. The interest on 

J 05 $ 1 for 3 yr. 6 mo. at 5 % equals 

$ .17^ ; the amount of $ 1 for 3 yr. 
6 mo. at 5 % equals $ 1.17^. 
*IP • ^ ' 2 Therefore, the number of dollars 

2000 required to yield an amount of 

$2350 equals 2350-^1.175 or 



^ 



1x175)2350x000. ^OOO. 



2350 



Ana. $2000. 



Rule. Given the time, rate, and interest, to find the 
principal. 

Divide the given interest by the interest on one dollar 
for the given time and rate. 

Rule. Given the time, rate, and amount, to find the 

principal. 

Divide the given amount by the amount of one dollar 
for the given time and rate. 

TO FIND THE TIME 

172. Given the principal, rate, and interest or amount, 
to find the time. 
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(A). How long must $150 be placed at interest 
at 6% to yield $45? 

ProceM Explanation. At 6%, $150 

^250 yields $9 interest in one 

Q/» year. Therefore the number 

of years required to yield 45 



$9.P0int.forl3rr.at6%. equals the number of 9's 

9 )45 in 45. 

r Ans, 5 yr. 

5yr. ^ 

(B). How long must $240 be placed at interest 
at 5% to amount to $330? 

Proceaa 
Amt. $ 330 Explanation. Since $330 is the 

p • A oAf) amount, and $ 240 is the principal, 

T Ao^ ^^® interest is $330 -$240, or 

Int. $ yO J 9Q 

$ 240 At 5 % $ 240 yields $ 12 interest 

.05 ^ one year. Therefore the num- 

A 12.00 int. for 1 vr. ber of years required to yield $90 

equals the number of 12'8 in 90, 
12)90 or 90 -*- 12. Ans, 1\ yr. 

Rule. Given the principal, rate, and interest or 
amount, to find the time. 

Divide the given interest by the interest on the given 
principal for one year at the given rate. 

TO FIND THE RATE 

ITS. Given the principal, time, and intex:e8t or amount, 
to. find the rate. 
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(A). At what rate will $ 160 yield an interest of 
$24 in 3 yr.? 

Process 

Int. on $ 1 for 1 yr. at 1 % = $ .01 
Int. on $1 for 3 yr. at 1 % = .03 
Int. on $160for3yr.atl% = 4.80 

5 

240 Arts. 5 yr. 

Explanation. The interest on $160 for 3 yr. at 1 % = 
$4.80. Therefore the rate per cent needed to yield $24 
interest equals 24 -j- 4.80. Ana. 5 %. 

(B). At what rate will $ 72 amount to $ 86.40 in 
2 yr. 6 mo. ? 

Process 

Int. on $1 for 2J yr. at 1% = $ .02^ 
Int. on $72 for 21 yr. at 1 % = 1.80 

8 
18xP)T4;?p" 

144 Ans. 8 % . 

Explanation. Find the interest by subtracting the prin- 
cipal from the amount. $ 86.40 — $72 = $ 14.40 interest. 
Continue as in Example (A). 

Rule. Given the principal, interest or amount, and 
time, to find the rate. 

Divide the given interest by the interest on the 'given 
principal for the given time at one per cent. 
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WRITTEN DRILL 



174. Find the number represented by ? 





Prin. 


Time 


Ratk% 


Int. 


Amount 


1. 


$150 


yr. mo. 
2 6 


9 

• 


$15.00 




2. 


$250 


9 

• 


5 


$37.50 




3. 


$7000 


yr. mo. 
2 4 


6 


• 




4. 


9 

• 


3 


4 




$224 


5. 


$840 


yr. mo. 

3 6 


9 

• 




$987 


6. 


$96.40 


• 


5 


$14.66 




7. 


9 

• 


16| 


6 




$1200 


8. 


$40000 


mo. d. 

7 16 


9 

• 


$1000 




9. 


$672 


9 

• 


4 


$13.44 




10. 


$1440 


mo. d. 

10 20 


6 




? 


11. 


9 

* 


yp. 
10 


3* 


$10.50 




12. 


$8000 


? 


^ 




$9200 


13. 


$96 


yp. mo. 

2 2 


? 


$12.48 




14. 


$480 


mo. d. 

3 18 


41 


? 




15. 


9 

• 


yr. 
5 


6 


$93 




16. 


$1200 


? 


5 




$1620 


17. 


$2500 


7i 


? 


$750 




18. 


? 


yp. mo. 
12 6 


8 


$2000 




19. 


$1728 


5 


4 


? 





NEW GEOGRAPHIES 

By Ralph S. Tarr, B.S., F.G.S.A., Professor of Physical Geofraphy at Cornell 

University, and Frank M. McMurry, Ph.D., Professor of Elementaiy 

Education at Teachers College, Columbia University. 

First Book 
Chth 7X by g}4 inches Illustrated 273 pages $ ,65 net 

Second Book 

Cloth 7H by g% inches Illustrated 454 pages Si.io net 

The Tarr and McMurry Geographies are a radical departure from the school 
geographies of the old style, and represent the thoroughly modem spirit in 
education. The Tarr and McMurry Geographies are essentially the pedagog- 
ical series. 

The maps in the Tarr and McMurry Geographies are unexcelled in clear- 
ness and beau^ of execution. The First Book has twenty-three colored maps ; 
the Second Book forty. There are industrial maps as well as excellent hali- 
tone physiographic maps of each section. The numerous illustrations for the 
most part are photographic reproductions, and are closely connected with the 
text. Eight full-page illustrations in color are included in the First Book. In 
the make-up of the Tarr and McMurry Geographies the needs and capacity of 
the child have been constantly kept in mind ; the volumes are convenient in 
size, the binding is neat and durable, the typography clear and attractive, and 
the paper of excellent quality. 

FIRST BOOK 

Part One: Home Geography, — Starting with the general principle "from the 
known to the unknown," the First Book treats such common subjects as soils, 
rain, hills, valleys, etc., all of which form part of the child's environment 
Later, such subjects as mountains, rivers, lakes, and the ocean are dealt with 
before entering upon Sectional geography. 

Pari Two: World Geography. — The principal facts have been supported 
with sufficient detail to produce vivid and interesting pictures narrated in sim- 
ple and colloquial fashion. Throughout each chapter much care has been 
taken to present a closely connected train of thought, and to keep the leading 
subjects in the foreground. By setting aside difficult abstract topics for the 
time more space has been secured for a fairly close sequence in tracing the 
effect of physical conditions upon plants, animals, and mankind. 

8BC0ND BOOK 

Probably the most difficult part of the geography for Grammar School |;rades 
is that dealing with seasons, winds, rainfall, temperature, etc. It ordmarily 
occupies the pages at the beginning of the book following immediately upon 
Primary Geography, an arrangement obliging pupils to spring from a meager 
study of simple concrete facts to the highest abstractions in the entire subject, 
and the matter is unusually complicated by stating these abstractions very 
briefly. The authors of the Advanced Geography have followed a different 
plan. Only two chapters precede the treatment oi*^ the United States, dealing 
respectively with the Physiography, the Plants, Animals, and Peoples of North 
America. After one continent of North America (Part I) is dealt with, and a 
fair amount of concrete data bearing upon General Geography has been col- 
lected, the subject itself (Part II), embracing the study of the Earth as a 
Planet, Atmospheric Phenomena, Ocean Movements, and the Races of Men, is 
given tiiorough and detailed treatment. The advantages of this important in- 
novation in the teaching of geography are, that the study of these difficult sub- 
jects is postponed one year, and is approached somewhat inductively. 

South America is treated next (Part III), then Europe (Part IV), Asia, 
Africa, Australia and the Islands of the Pacific (Part V), and the book is 
rounded out by Review of the United States and Comparison with Other 
Countries (Part VI). 



BAKER AND CARPENTER 

Language Reader Series 

Baker and Carpenter Primer 

By Franklin T. Baker, Professor of the English Language and Litera- 
ture in Teachers College; George R. Carpenter, Professor of Rhetoric 
and English Composition in Columbia University; and Miss JULIE T. 
DULON, Teacher of Public School 141, New York City. 123 pages, 
25 cents net. 

First Year Lai^fuage Reader 

By Franklin T. Baker. Professor of the English language and Litera- 
ture in Teachers College ; GEORGE R. CARPENTER, Professor of Rhetoric 
and English Composition in Columbia University; and Miss Kather- 
INE B. Owen, Instructor in the Charlton School, New York City. 152 
pages, 25 cents net. 

Second Year Language Reader 

By Franklin T. Baker. George R. Carpenter, and Miss Kather- 
INE B. Owen. 165 pages, 30 cents net. 

Third Year Language Reader 

By Franklin T. Baker. George R. Carpenter, and Miss Mary E. 
Brooks, Supervisor of Primary Work in Brooklyn. 300 pages, 40 cents 
net. 

Fourth Year Language Reader 

By Franklin T. Baker, George R. Carpenter, and Miss Ida E. 
ROBBINS. Instructor in Horace Mann School, New York City. 359 pages, 
40 cents net. 

Fifth Year Language Reader 

By Franklin T. Baker, George R. Carpenter, and Miss Mary F. 
KiRCHWEY, Instructor in Horace Mann School, New York City. 492 
pages, 45 cents net 

Sixth Year Language Reader 

By Franklin T. Baker, George R. Carpenter, and Miss Jennie F. 
Owens, Instructor in Jersey City Training School. 505 pages, 50 cents net. 

Each volume 12 moy cloth. 
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BAKER AND CARPENTER 

Language Readers 



LEADING FEATURES 

X. Teaehen agree as to the value of good literature as the basis of the Eng- 
lish work. But the classics are often either not related at all to the work in 
expression, or the relationship is indicated in a vague and desultory feishion. 

The Language Readers make the relationship close and vital, without ren- 
dering the work in expression pedantic, or killing the enjoyment of the reading. 

2. Each Reader has some dominating interest in its subject-matter. 

In the first two txwks, the main problem is to teach the beginnings of 
reading, which must be sacrificed to interest and simplicity, and these books 
deal with simple story and poetry, mostly of folk-lore and child-life. 

In the third txwk, the dominant element is the fairy-story and the folk-tale. 

In the fourth book, the animal-story and the tale of adventure are given the 
leading place. 

In the fifth book, the great myths of the world, the hero-stories of the 
nations, are retold. 

In the sixth book, a selection of stories, poems, and essays serves as an 
introduction to general literature. 

3. The standards of good literature and the interests of the normal child 
have been kept in mind. 

Great care has been taken that the books shall be good readers, independent 
of the language work introduced. 

The language work has been so handled as not to make it obtrusive in 
appearance or impertinent in comment. 

4. In grading the reading and language work, the editors have had the as- 
sistance of able and experienced teachers from both public and private schools. 

5. Illustrations have been freely used. 

Color work — by the newer processes — adds special charm to the fire lower 
books. 
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The Modern Ejiglish Course 

By Henry P. Emerson, Superintendent of Education, Buffalo, New Yotlt; 
and Ida C. Bender, Supervisor of Primary Grades, BufEsdo, New York. 

BOOK I— ELEMENTARY LESSONS IN ENGLISH 

Cloth, i2mo, ix + 246 pages, iUuskakd, 35 cents net 

BOOK n— A PRACTICAL ENGLISH GRAMMAR 

Cloth J I2m0y xiv + 400 pages, 60 cents net 

These books aim to give the young — 

(i) Ability to express their own thoughts and to understand the thoughts of 
others. 

(2) Clear insight into the structure of the English sentence. 

(3) Effectiveness in the use of language. 

(4) Appreciation of its higher uses in literature. 

The illustrative sentences in both books have been selected with great care 
from standard literature, and they are valuable in themselves for the informa- 
tion or the suggestive thought they contain. 

The definitions are short, clear, concise, and within the comprehension of the 
pupils. As far as definitions are given in Eiook I they are identical with 
Boole II. In general the two books are consistent ; there are no contradictions ; 
they are harmonious in aim, in method, in explanation, and in definition. 

In the Modern English Course the study of grammar is not neglected and 
much attention is given to composition. In both grammar and composition, 
the aim has been to create on the part of the pupils a better appreciation of 
what they read, a larger power of connected thinking, and greater facility in 
expressing their thoughts. 

The study of grammar is made a real help in oral and written composition. 

(i) The explanations are simple, lucid, and easily understood. 

(2) The definitions are short, clear, concise, and within the comprehension 
of the pupil. 

(3) The selections and illustrative sentences are taken from standard 
literature. 

(4) The books contain many exercises designed to correct common errors in 
English. 

(5) They aim to teach the child to think, observe, and see things, and with 
the thinking to express the thought. 

(6) They avoid the diffiiseness and vagueness of language books, and yet 
guard against a merely technical presentation of the principles of grammar. 
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